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Summary
The Department of Primary Industry and Regional Development (DPIRD, formerly
Department of Agriculture and Food, Western Australia), assessed the suitability of
land for expanding irrigated horticulture around Myalup, Western Australia. The
assessment builds upon existing soil-landscape mapping produced by van Gool and
Kipling (1992), and Barnesby and Proulx-Nixon (2000). This report provides guidance
to decision-makers and investors about areas with potential for irrigated horticulture.
The survey area for this assessment is east of Myalup, covering 37 800 hectares (ha).
Johnston Road forms the northern boundary and the Brunswick River forms the
southern boundary (Figure 1.1). The sandy soils of the Spearwood and Karrakatta
series in this area are highly sought after for irrigated horticulture because their
drainage and workability provide the opportunity for year-round cropping. They also
have better water- and nutrient-holding capacity than other soils on the Swan Coastal
Plain.
We described 140 soil profiles and collected over 80 soil samples for analysis. We
used this information to improve existing soil-landscape mapping. We used land
qualities assigned to this mapping to generate land capability maps of the Myalup
survey area, highlighting the areas with the greatest potential for irrigated horticulture.
The main qualities influencing horticultural capability in the Myalup survey area are
soil water-holding capacity, drainage, soil depth and the risk of nutrient export. The
latter can lead to reduced water quality and eutrophication of waterbodies. Most
swampy and seasonally inundated areas were excluded from the assessment
because we considered them unsuitable for horticulture due to their high risk of
waterlogging and nutrient export.
Our assessment concludes that the expansion of horticulture within the Myalup
irrigation area is limited because most of the suitable land is already used for
horticulture. There are also significant areas of shallow soils and areas subject to
waterlogging that are generally unsuitable for irrigation. Within the current Myalup
irrigation area, we identified about 630ha of cleared agricultural land with moderate to
high capability for irrigated annual horticulture. However, this land is fragmented by
property boundaries, infrastructure and areas of unsuitable soil, thereby reducing the
potential for broad-scale developments.
Our survey area included about 4000ha of the Myalup pine plantations, east of the
current irrigation area (Figure 1.6). These plantations are the largest continuous
parcels of land with potential for irrigated horticulture, with 3540ha assessed as
having moderate to high capability. The remaining 400ha was assessed as having
low capability, mainly due to areas of steep slopes and seasonal inundation. The
suitable soils are characterised as deep, yellow sands and pale sands with yellow
sandy subsoils belonging to the Karrakatta series. We analysed these soils and
found there were no major physical or chemical limitations that would restrict irrigated
horticulture. However, these soils have lower water- and nutrient-holding capacities
compared to some of the Spearwood series and there is potential for sandblasting
and wind erosion on exposed slopes. These factors will require management and
could be addressed by appropriate irrigation and fertiliser use.
vi
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How to use this report
There are several ways to access the information in this report.

A: For a general overview of potential for irrigation development in the
Myalup survey area
1. Go to Figure 2.1 in Chapter 2.3 to see the Myalup survey area subdivided into 13
focus areas.
2. Go to Chapter 5 for a description of the soils and landforms for each focus area
and the soil’s suitability for irrigated horticulture. It also includes factors affecting
horticultural development, such as land use, planning restrictions and
groundwater supplies.
3. Go to Appendix F for more details on the focus areas, including the proportion of
land management units (LMUs) within each area.
4. Go to Chapter 4.4 for a description of each LMU and a discussion of the land
management considerations.
5. Go to Chapter 4.1 for more details on the concept of LMUs.

B: For information about the soils of an individual parcel of land
1. Go to the natural resource information website, NRInfo.
2. Zoom in to the Myalup area. You can locate a parcel of interest by using aerial
photography or other layers.
3. Expand the soil-landscape mapping layer in the map content window and turn on
the ‘best available’ layer.
4. Identify the mapping units occurring in the parcel of interest.
5. Go to Appendix B for a description of each map unit along with the main soil
series found in the parcel.
6. Go to Chapter 3.1 for a description of the relevant soil series and to Appendix D
for representative profiles with laboratory analysis.

C: For information about the horticultural potential of an individual
parcel of land
1. Identify the map units occurring within the parcel of interest by following steps 1 to
4 outlined in method B (above).
2. Go to Appendix F for the proportion of LMUs in each map unit.
3. Go to Chapter 4.4 for a description of each LMU and a discussion of land
management considerations.
4. Go to Chapter 4.1 for more details on the concept of LMUs.
5. Go to Figure 2.1 in Chapter 2.3 to identify the focus areas the parcel occurs in.
vii
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6. Go to Chapter 5 for a description of the soils and landforms for each focus area
and the soil’s suitability for irrigated horticulture. It also includes factors affecting
horticultural development, such as land use, planning restrictions and
groundwater supplies.

D: If you want more information on the horticultural potential of a
particular paddock
1. Use the key diagram (Figure 4.1) in Chapter 4.3 to identify the LMUs occurring in
the paddock. You will need to know about the paddock’s soils to do this.
2. Go to Chapter 4.4 for a description of each LMU and a discussion of land
management considerations.
3. Go to Chapter 4.1 for more details on the concept of LMUs.
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1 Introduction
1.1 Purpose and scope
The Myalup irrigation area is an important agricultural district in the south-west of
Western Australia, and is centred 35 kilometres (km) north of Bunbury, between Lake
Clifton and the Leschenault Inlet. The area is recognised for its production of
horticultural crops, the most common being carrots, onions, potatoes and leafy
vegetables.
The $5.7 million Water for Food Myalup–Wellington project aims to investigate new
water resource options and land availability to support irrigated horticultural
development around Myalup. This report identifies suitable areas for horticultural
expansion based on land capability. It accompanies a groundwater investigation
report which identifies groundwater chemistry and salinity processes for the Myalup
area (Lillicrap & George in prep.).
The survey area covers about 37 800 hectares (ha), mostly within the Shire of
Harvey, between Lake Clifton and the Brunswick River (Figure 1.1). The objectives of
this assessment were to:
• characterise the main soil types in the survey area
• verify the existing soil-landscape mapping and update if required
• generate land capability maps for irrigated horticulture
• identify prospective areas for further investigation.
There are several places around Myalup that are already recognised as having
potential for horticultural development. One of these is about 4000ha of pine
plantation managed by the Forest Products Commission, immediately east of the
Forrest Highway between Lake Clifton in the north and Myalup in the south. Wright et
al. (2002) found that a transition of land use from pines to irrigated horticulture would
create significant employment and economic benefits for Western Australia. In
January 2016, the Waroona–Yarloop fire destroyed significant areas of pine
plantation and about 600ha is yet to be replanted. This creates the potential for future
horticultural development that is currently subject to detailed analysis and
assessment.
In addition to land capability and hydrologic considerations, planning implications,
such as land tenure and land-use regulations, can determine the potential of an area
for agricultural development. Those seeking to develop horticultural projects need to
consider these factors carefully before proceeding. We recommend contacting the
relevant authorities for further information.
This report is intended to highlight the areas of land best suited for developing
irrigated horticulture, and to form a starting point for more-detailed investigations
regarding individual developments.
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Figure 1.1 Location of the Myalup irrigation area and the Myalup survey area

2

Expanding irrigated horticulture around Myalup

1.2 Overview of the survey area
This Chapter provides an overview of the climate, previous soil-landscape mapping,
native vegetation, land use, planning regulations and groundwater resources of the
Myalup survey area (Figure 1.1).
1.2.1 Climate
Myalup experiences a warm, temperate climate characterised by hot, dry summers
and cool, wet winters. About 80% of annual rainfall is received between May and
September. Mean annual rainfall from 2007 to 2016 was 780 millimetres (mm)
(DAFWA Weather Station Myalup 1). Mean annual pan evaporation for the same
period was about 1600mm.
The mean minimum and maximum temperatures are 15.3°C and 30.3°C in January,
and 7.3°C and 17.0°C in July. The average wind speed is 8 kilometres per hour
(km/h) and average maximum wind speed is about 45km/h.
1.2.2 Previous soil-landscape mapping
The first soil-landscape survey around Myalup was completed by Bednall (1940) and
identified 11 soil types.
A broader overview of the soils around Myalup was provided when the CSIRO
identified the ‘Soil Associations’ of the Swan Coastal Plain (Smith 1952, McArthur &
Bettenay 1960, Bettenay et al. 1960). This established the general pattern of soils
and landforms and introduced nomenclature for geomorphic elements and soil
associations, which provided a basis for more-detailed soil-landscape surveys. The
most recent iteration of this mapping was produced by Churchward and McArthur
(1980).
McArthur and Bartle (1980) mapped the coastal strip from Mandurah to Bunbury at a
scale of 1:25 000. This mapping extends from the coast to the eastern edge of the
Spearwood Dune System and supported later mapping by DAFWA.
The study area for this assessment is covered by two DAFWA soil-landscape survey
maps at a scale of 1:50 000 (without accompanying reports). The area north of
Forestry Road was mapped as part of the southern section of the Peel–Harvey
catchment land resource survey (van Gool & Kipling 1992). The area south of
Forestry Road was mapped as part of the Harvey–Capel land resource survey
(Barnesby & Proulx-Nixon 2000). This mapping can be viewed on NRInfo
(agric.wa.gov.au/resource-assessment/nrinfo-western-australia), along with
previously conducted land capability interpretations.
Both DAFWA surveys divided their areas into soil-landscape systems equivalent to
the geomorphic elements of the previous CSIRO mapping. For instance, the terms
‘Spearwood System’ and ‘Bassendean System’ mirror the CSIRO’s geomorphic
elements of the Spearwood and Bassendean dune systems.
Each DAFWA soil-landscape system is subdivided into several mapping units. This
mapping is considered to be the best available, so we used it as the basis for the
land capability analysis. The most common map units used in this assessment are
3
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presented in Appendix B. More details on the DAFWA soil-landscape map units and
database attributes are in Appendix A.
1.2.3 Soils and landforms
This chapter describes the geomorphology of the CSIRO soil associations and
presents two concepts of soil type description. The ‘Soil Series’ based on the
Australian soil classification (ASC; Isbell 2002), and the simpler system of the Soil
Groups of Western Australia (WASG; Schoknecht & Pathan 2012), which are shown
in brackets.
Figure 1.2 shows the general pattern of soil associations. Figure 1.3 presents an
idealised cross-section of the geomorphology in the Myalup area, relating the
geomorphic elements (associations) to the soil series. Figure 1.4 shows a stylised
cross-section of the Karrakatta and Spearwood associations in the northern part of
the survey area, and Figure 1.5 shows a stylised cross-section of the Karrakatta and
Spearwood associations in the southern part of the survey area.
Quindalup Dune System
The soil-landscape pattern around Myalup is a succession of linear bands running
roughly parallel to the Indian Ocean. Along the coast, there is a 0.5–1.5km wide strip
of coastal dunes up to 40m high, named the Quindalup Dune System. These dunes
consist of recent, unconsolidated, aeolian deposits that form the Quindalup
association, which is dominated by the Quindalup series (Calcareous deep sands).
Spearwood Dune System
Inland of the Quindalup Dune System is a 5–6km wide strip of land named the
Spearwood Dune System. This system lies on either side of the Forrest Highway and
consists of flats, rises, dunes and swales with siliceous sands of variable depth, over
a core of Tamala Limestone capped by secondary calcite (McArthur 1991).
On its western margin is a narrow, discontinuous series of water bodies (estuaries,
lakes and swamps) connected by poorly drained flats of estuarine deposits. The soils
here are unnamed series belonging to the Vasse association (Wet soils, Semi-wet
soils and Saline wet soils of various textures).
Starting about 2.5km inland of the coast, the Yoongarillup association is found on flat
to gently undulating sand plains with low limestone and sandy ridges. 1 These lowlying plains have some areas of poor drainage and lie about 2–10m above sea level.
Fossiliferous marine limestone is commonly found within 1.5m of the surface. The
main soils of the Yoongarillup association belong to the Spearwood series (Yellowbrown shallow sands and Yellow deep sands overlying limestone).

1

4

Smith (1952), Bettenay et al. (1960) and Pym and Poutsma (1957) did not recognise
Yoongarillup as a separate soil association in the Myalup area; they included it in the
Cottesloe association.
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Some of the deeper sands on the rises, particularly further east, have more in
common with the Karrakatta series (see Note below). There are unnamed swampy
soil series in the lower lying parts of the plain and in depressions (Wet soils and
Semi-wet soils).
The Cottesloe association is a low, hilly landscape found in narrow strips to the east
and west of the Yoongarillup association north of Crampton Road. Here, the soils
have formed on dune ridges with limestone close to the surface. The main soil types
are the Spearwood series on the depressions and lower slopes, and the deeper
Karrakatta series on the rises.
In the eastern half of the Spearwood Dune System, dunes rise 20–50m above sea
level. The dunes form elongated ridges running north–south, which are interspersed
with low-lying swales that can become seasonally inundated. Limestone may be
present deeper in the soil profile.
The soils of these dunes belong to the Karrakatta association. This association is
divided into the Karrakatta series (yellow phase) (Yellow deep sands) which
dominates the western dunes, and the Karrakatta series (grey phase) (Pale deep
sands with yellow sandy subsoils) which dominates the eastern dunes.
Note: Soil names can be confusing within the Spearwood Dune System. All of the
sandy yellow soils within the Spearwood Dune System, including those of the
Karrakatta association, are often referred to as ‘Spearwood sands’. In this report, we
use the term ‘Spearwood series’ to refer to yellow and brown sands found over
limestone within 1.5m of the surface. 2 The deeper yellow sands are referred to as the
Karrakatta series (yellow phase).

2

Bolland (1990) called brown sands over limestone ‘Cottesloe sands’, after the soil
association. Pym and Poutsma (1957) grouped brown sands over limestone in the
‘Kooallup series’.
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Figure 1.2 Soil associations
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Figure 1.3 Idealised cross-section of Myalup showing CSIRO soil associations
Bassendean Dune System
Immediately east of the Spearwood Dune System adjoins a 3–7km wide series of low
dunes and sandy rises with intervening poorly drained flats and swamps. This area
has been identified as the Bassendean Dune System.
This system is characterised by very low relief, with flats sitting about 15m above sea
level and dunes typically rising 5–10m above this. The watertable is rarely more than
10m from the surface, resulting in poor drainage and seasonal inundation of the
lowest lying areas.
The dune crests and ridges of the Bassendean association are dominated by the
Jandakot series (Pale deep sands with yellow sandy subsoils) where the watertable
is often more than 10m from the surface. These soils may have an iron podsol
horizon located above the winter watertable.
The Gavin series (Pale deep sands) is present on the middle and low slopes and
forms most of the Bassendean association where the watertable rises to within 2m of
the surface. 3 These soils often have an iron–organic (coffee rock) horizon at variable
depths.
The Joel series is the main soil on the most poorly drained areas (Wet soils and
Semi-wet soils). These sandy soils have dark, organic-stained surface horizons and
an accumulation of organic matter (sometimes formed into a cemented pan) in the
subsoil. The profiles of the Gavin and Joel series are similar and often only separated
by minor differences in topography and drainage (McArthur et al. 1959).

3

Pym and Poutsma (1957) originally mapped the Gavin series as the Muchea series.
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Inland from the Bassendean Dune System sits the Pinjarra Plain System. This
system occupies the eastern half of the Swan Coastal Plain and is characterised by
flat, low-lying areas of heavier-textured soils, many of which are poorly drained. The
soils of this system lie outside the scope of this report and are not discussed in
further detail.

Figure 1.4 Stylised cross-section of mapping units of the Spearwood System in
the northern part of the survey area (near Ludlow Road)

Figure 1.5 Stylised cross-section of mapping units of the Spearwood System in
the southern part of the survey area (near Binningup)
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1.2.4 Native vegetation
Heddle et al. (1980) described the native vegetation of the Myalup area using a
framework that correlates vegetation with the landform and soil units determined by
Churchward and McArthur (1978). The landform and soil units are described in
Chapter 1.2.3.
The following information, referenced from Heddle et al. (1980), outlines the
characteristics of the native vegetation complexes that occur within the Myalup
survey area. These complexes consist of vegetation communities linked to
topographic, pedological and geographic features.
Yoongarillup complex
Areas with limestone are dominated by tuart woodland up to 35m tall. The second
storey of these woodlands is dominated by peppermint trees (Agonis flexuosa).
Understorey species include Macrozamia riedlei, Hypocalymma robustum and
Jacksonia floribunda.
To the east, areas of more-open tuart, jarrah and marri represent a transition
between the Yoongarillup and Karrakatta (central and south) complexes.
Karrakatta complex (central and south)
Vegetation is predominantly an open forest of tuart, jarrah and marri, up to 30m tall.
Other tree species include Banksia attenuata, B. grandis, Allocasuarina fraseriana
and Agonis flexuosa. Shrub species include Jacksonia sterbergiana, J. furcellata,
Acacia cyclops, A. saligna, Allocasuarina humilis, Calothamnus quadrifidus, Grevillea
thelemanniana and Hibbertia species.
Tuart and peppermint become more common on the western margins where a
transition to the Yoongarillup complex occurs. On the deeper sands of the eastern
fringes, jarrah dominates and marri becomes restricted to localised, wetter sites.
Understorey species change here too and include Hibbertia hypericoides,
Conospermum stoechadis, Hovea trisperma and Bossiaea eriocarpa.
Cottesloe complex (central and south)
In the complex, the depth of sand above the limestone is the primary driver of
vegetation composition. Limestone outcrops are dominated by closed heaths of
Acacia spp. and Grevillea spp. Deeper sandy soils support a mosaic of tuart
woodland and open forest of Banksia spp., tuart, jarrah and marri. The presence of
tuart differentiates the southern Cottesloe complex from the northern Cottesloe
complex.
Vasse complex
The vegetation here largely reflects drainage, periods of inundation and soil depth.
The Vasse complex is dominated by a mixture of closed scrub of Melaleuca spp.,
with fringing woodland of flooded gum. Other species include M. raphiophylla, M.
preissiana, M. cuticularis, Acacia saligna and Casuarina obesa.

9
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Bassendean complex (central and south)
The Bassendean complex is a mosaic pattern of vegetation that is largely controlled
by drainage and depth to watertable. The drier well-drained ridges and upper slopes
of sand dunes support a low woodland of Banksia spp. with scattered jarrah. On the
low-lying, wetter soils, marri becomes more dominant than jarrah. Other common
species in these areas include Banksia ilicifolia, B. littoralis and Melaleuca preissiana.
Swamps and low-lying depressions support woodlands of paperbark (Melaleuca
raphiophylla) and occasionally flooded gum (Eucalyptus rudis), with sedges forming
the ground storey. Other species include Kunzea vestita, Hypocalymma
augustifolium, Adenanthos obovatus and Verticordia spp.
1.2.5 Land use
The major land uses within the Myalup survey area are remnant vegetation, pastures,
pine plantations, irrigated horticulture, and sand and limestone mining. Pastures
occupy over a third of the area and are mainly found on the Yoongarillup Plain and
Bassendean Dune Systems (Table 1.1, Figure 1.6).
Table 1.1 Land use in the Myalup survey area (as at December 2016)
Land use

Area (ha)

Area (%)

Remnant vegetation and non-agricultural

16 900

45

Grazing pastures

14 250

38

Pine plantations

4 200

11

Irrigated horticulture

2 250

6

200

<1

37 800

100

Sand and limestone mining
Total

For the Yoongarillup Plain, we mapped parkland cleared pastures (1350ha) and fully
cleared pastures (3300ha) separately. Mature tuart trees are a typical feature of the
parkland cleared pastures on the Yoongarillup Plain.
On the Bassendean System, grazing pastures cover about 11 000ha. Parkland
clearing is uncommon here, so all grazing pastures were mapped as fully cleared. 4
Pastures on the Bassendean System are often interspersed with remnant vegetation
(7300ha). Irrigated horticulture covers about 2250ha of the survey area, most of
which is found in a 2.5km wide strip of the Yoongarillup Plain, straddling the Forrest
Highway between Ludlow Road and the Leschenault Inlet.
Annual vegetables are the dominant crop on the irrigated land, covering about
2100ha. The most common crops are carrots, potatoes, onions, brassicas and leafy

4

10

This mapping was also done due to time constraints and the lower likelihood that major
horticultural development would occur on the Bassendean Dune System.
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vegetables. There are smaller areas of irrigated pasture, fodder crops and flowers.
Minor perennial horticulture includes grapes, citrus trees and avocados.
Pine plantations (Pinus pinaster) cover about 4200ha in a 20km long and 2.5km wide
strip on the Karrakatta association running down the middle of the survey area. Most
of these plantations are state forest managed by the Forest Products Commission.
Remnant vegetation dominates the south-east of the survey area (5500ha in the
Kemerton Buffer Area and Guthrie Forest Block) and the north-west of the survey
area (2800ha in Yalgorup National Park and Lyons Forest Block).
Sand and limestone mining occurs in various locations within the survey area and
occupies about 200ha.

11
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Figure 1.6 Land use in the Myalup survey area

12
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1.2.6 Land-use restrictions
Areas of remnant vegetation (Figure 1.6) are subject to clearing controls under the
Environmental Protection Act 1986. Permission to remove tuart trees in partly cleared
paddocks will also require a permit. For more information, contact the Shire of
Harvey.
The Kemerton industrial area and its associated buffer zone, in the south of the
survey area (Figure 1.6), are designated as Special control area no. 2 in the Shire of
Harvey’s local planning scheme. Proposals for intensive agriculture in this area
require development approval by the Western Australian Planning Commission under
the Greater Bunbury Region Scheme, and from the Shire of Harvey under the local
scheme.
The Western Australian Planning Commission is unlikely to support intensive
agriculture in the Kemerton industrial area because it involves an intensification of
land use. Despite this restriction, we have still included the Kemerton buffer zone in
this study because there may be potential for opportunistic agricultural development
along water supply corridors.
The Peel–Harvey Coastal Plain catchment covers about 10 000ha (25%) of the
survey area. The boundary shown in Figure 6 is the administrative boundary for
planning purposes and does not represent the physical catchment boundary. State
Planning Policy 2.1 Peel–Harvey Coastal Plain Catchment and the Environmental
Protection (Peel Inlet – Harvey Estuary) Policy 1992 require all new agricultural
developments within the catchment to comply with nutrient management standards
aimed at reducing nutrient flows into the estuary.
Intensive irrigation and nutrient application should not occur without effective
safeguards for soils with poor nutrient retention, such as Bassendean sands. Under
current guidelines, proponents of horticultural development on poor soils are required
to conduct detailed investigations to address nutrient leaching and need to obtain
development approval from the relevant local government.
1.2.7 Groundwater resources
Our survey area overlies the Department of Water and Environmental Regulation’s
South West Coastal and Bunbury groundwater areas (GWAs). Each GWA is divided
into groundwater subareas (GWSAs).
Table 2 shows the GWSAs in the survey area and their associated groundwater
allocation limits (Department of Water 2014) in gigalitres per year (GL/y). These
figures represent the total allocation limit for general licensing in 2014 and do not
distinguish between volumes already licensed and volumes still available for
licensing.
Allocation limits are given for the superficial and Leederville aquifers. Unless denoted
by an asterisk, the salinity level of the groundwater resource is fresh to marginal
(i.e. below 1000 milligrams per litre (mg/L) total dissolved solids (TDS)).
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Table 1.2 Groundwater allocation limits in the Myalup area and surrounds
Groundwater
area

Groundwater
subarea

South West
Coastal

Superficial

Leederville

Lake Preston North

9.30

0.50*

Lake Preston South

10.50

Harvey

11.50

0.05†

Myalup

7.35

3.50†

Wellesley

Bunbury

Allocation limit (GL/y)

2.15†

Kemerton Industrial
Park North

0.79

Kemerton Industrial
Park South

0.21

5.00

* Salinity up to 3000mg/L TDS; † Salinity up to 35 000mg/L TDS
Source: Department of Water 2014

Most of the groundwater suitable for irrigation is in the Lake Preston North, Lake
Preston South, Myalup and Harvey GWSAs. Further north, allocation limits are less
than 1GL/y and salinity becomes an issue to the east. The Leederville aquifer in the
south has an allocation limit of 5GL/y; however, this aquifer underlies the Kemerton
industrial area.
A water resource investigation is currently underway as a part of the Myalup–
Wellington: water for growth project, which will contribute to any future review of
these allocation limits. The allocation limits presented in Table 1.2 do not account for
any alternative sources of water potentially available in the future, such as those
discussed by Wright et al. (2002).
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2 Methods
2.1 Preliminary data analysis
We conducted a preliminary analysis to assess the existing soil-landscape mapping
and highlight potential obstacles to horticultural development and survey access. A
GIS workspace was created to allow the analysis of relevant data and to input new
data obtained during field surveys. The data themes we used were:
• existing site locations (DPIRD’s Soil profiles database)
• existing soil-landscape mapping (DPIRD’s Map units database)
• digital elevation model
• gamma radiometrics
• land use and tenure
• aerial photographs.
The preliminary analysis was used to establish the survey area boundary and the
subsequent focus areas. This was followed up by on-ground observations to check
potential access routes and identify any further hazards.

2.2 Survey area boundary
The survey area boundary for this investigation was established in consultation with
the former Department of Water (Figure 1.1).
The boundaries of the Bassendean and Spearwood soil-landscape systems form the
east–west extent of the survey area. Current horticulture is confined largely to the
western half of the Spearwood System and this is a likely area for expansion (land
and water resources permitting).
Immediately west of the Spearwood System, most areas of the Vasse and Quindalup
systems were excluded from the survey area. Poor drainage, salinity and the
environmental importance of water bodies and wetlands limit the suitability of the
Vasse System. The Quindalup dunes, which are largely covered by remnant
vegetation, have loose, sandy soils that are often too steep for development. The
proximity of the Quindalup dunes to coastal winds is a further limitation because it
presents a high risk of wind erosion and sandblasting.
The Bassendean System was included because it is used for irrigated horticulture
elsewhere on the Swan Coastal Plain. Development in this area is desirable due to
affordable land prices and available water supplies, but environmental concerns
about nutrient leaching need to be addressed.
Inland of the Bassendean System, waterlogging (and salinity in places), on the
heavier soils of the Pinjarra Plain severely limits the development of irrigated
horticulture.
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The northern boundary of the survey area follows the northern boundaries of the
Lake Preston North and Harvey GWSAs. Groundwater allocations north of here (i.e.
in the Lake Clifton and Colburra Downs GWSAs) are limited.
The southern boundary of the survey area follows the southern boundary of the
Kemerton Industrial Park South GWSA.

2.3 Focus areas
Within the survey area, we subdivided the freehold agricultural land and the
government-owned pine plantation into 13 focus areas.
The focus areas highlight adjoining parcels of land that share similar characteristics
that are relevant for horticultural development. These characteristics include soils,
landforms, groundwater resources, land use, and planning restrictions.
We delineated the boundaries of the focus areas using the divide between the
Spearwood and Bassendean soil-landscape systems (land capability), the
groundwater subareas (water resources), the government-owned pine plantations
(not currently available for development), the Kemerton buffer area (land-use
restrictions) and the Peel–Harvey catchment (restrictions on horticultural
development). From our initial survey area, we excluded 6490ha of land classed as
reserves and the Kemerton industrial zone, resulting in a total assessed area of 31
310ha (Table 2.1, Figure 2.1).
We described each focus area to provide land-use planners and investors with a
convenient summary of information needed to determine the potential for irrigated
horticultural development. This will also assist in prioritising the areas that need
further investigation.
We defined the ‘current irrigation area’ in Figure 1.1 as the combined area of three
focus areas: Myalup North, Myalup Central and Myalup South.
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Table 2.1 Overview of focus areas (excluding reserves and industrial zones)
Area
(ha)

Soil-landscape
system (CSIRO
soil association)

GWSA and allocation
limit
Dominant land use

1. Crampton
Road

3 425

Bassendean

Harvey: 11.5GL/y

Freehold: pastures and
remnant vegetation

2. Kemerton
Buffer North

3 390

Spearwood
(Karrakatta) and
Bassendean

Kemerton Industrial
Park North: 0.8GL/y

Buffer zone: remnant
vegetation and minor
agriculture

3. Kemerton
Buffer South

1 450

Spearwood
(Karrakatta) and
Bassendean

Kemerton Industrial
Park South: 5GL/y

Buffer zone: remnant
vegetation and minor
agriculture

4. Leitch Road

1 355

Bassendean

Wellesley: no
allocation (saline
groundwater)

Freehold: pastures and
remnant vegetation

5. Meredith
Road

7 930

Bassendean

Harvey: 11.5GL/y

Freehold: pastures and
remnant vegetation

6. Myalup
Central

4 010

Spearwood
(Yoongarillup)

Lake Preston South:
10.5GL/y

Freehold: annual
horticulture and
limestone mining

7. Myalup
Pines Central

2 265

Spearwood
(Karrakatta)

Lake Preston South:
10.5GL/y

Government-owned pine
plantation

8. Myalup
Pines North

225

Spearwood
(Karrakatta)

Lake Preston North:
9.3GL/y

Government-owned pine
plantation

9. Myalup
Pines South

460

Spearwood
(Karrakatta)

Myalup: 7.35GL/y

Government-owned pine
plantation

Focus area

10. Myalup
North

1 680

Spearwood
(Yoongarillup)

Lake Preston North:
9.3GL/y

Freehold: mixed
agriculture and
limestone mining

11. Myalup
South

2 770

Spearwood
(Yoongarillup and
Karrakatta)

Myalup: 7.35GL/y

Freehold: annual
horticulture and sand
mining

12. Myalup
South-East

1 015

Spearwood
(Yoongarillup and
Karrakatta)

Kemerton Industrial
Park North: 0.8GL/y

Freehold: remnant
vegetation, sand mining,
horticulture

13. Telephone
Road Pines

1 335

Spearwood
(Karrakatta)

Lake Preston North:
9.3GL/y

Government-owned pine
plantation
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Figure 2.1 Focus areas
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2.4

Field survey procedure

We conducted the field survey for this assessment from 25 April to 16 December
2016. The survey involved describing soil profiles and collecting samples for physical
and chemical analyses.
Focus areas classified as nature reserves, national parks, or the Kemerton industrial
zone and Kemerton buffer areas were surveyed at a lower site per ha density due to
existing restrictions on horticultural development in these areas. We considered that
landforms, such as swamps or extensive areas of very shallow limestone, were
unsuitable for irrigated horticulture, so we recorded these survey results as
observations instead of doing full site descriptions. Private land and active mining
tenements were difficult to access so we surveyed these opportunistically, giving
priority to areas with readily available access.
Locations for profile descriptions were chosen to improve site density and distribution
within the existing map units, with an emphasis on map units identified as having
potential for irrigated horticulture. We described sites with a variety of landscape
positions, such as lower, middle and upper slopes, to enable us to assess any
internal variation in larger map units.
We described 140 new soil profiles. Site locations were recorded with a global
positioning system (GPS) unit using Geocentric Datum of Australia (GDA) 94. Site
locations and field observations were also directly entered into the field GIS, using
the Geomedia mobile GPS tracking feature.
Soil profiles were examined using a combination of hand-auger boring and existing
vertical exposures, such as quarries. Soil profiles were described according to the
methods and terminology of the Australian soil and land survey field handbook
(National Committee on Soil and Terrain 2009). Field data included:
• soil texture
• soil colour (Munsell Color Company 1975)
• soil pH (Raupach & Tucker 1959)
• native vegetation species
• landform features
• slope percentage
• depth to restrictive layer or watertable.
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2.5 Sampling and lab analyses
Eight soil profiles, representing the main soil types in the survey area, were sampled
from backhoe pits excavated to 1.5m (or to hard rock). Sixty-seven samples were
taken at intervals of 20cm in depth and submitted to the Chemistry Centre for
chemical and particle size analyses. Soil chemical tests conducted were:
• total nitrogen (N)
• total phosphorus (P)
• organic carbon
• soil pH (1:5 H2O and 0.1 Mol (M) CaCl2)
• electrical conductivity (EC, that is 1:5 H2O)
• phosphorus retention index (PRI)
• cation exchange capacity (CEC)
• exchangeable calcium, potassium, magnesium and sodium
• total calcium carbonate.
Composite soil samples from the top 1m were also taken from 17 sites of various soil
types and submitted to the Chemistry Centre for PRI and basic chemistry analyses.
Samples were collected by hand-augering from the surface down to 1m and then the
augered soil was thoroughly mixed before sampling. Chemistry tests for the
composite samples were for pH, EC, PRI and total phosphorus.

2.6 Data analyses of the sites and map units
Once the sites were described, all field data was entered into DPIRD’s Soil profiles
database. Soil profile morphology was then used to classify each site according to
the ASC and WASG with appropriate qualifiers.
We then compared the soil classifications of all sites against the descriptions of their
corresponding map units and attribution of zone land units (ZLUs) in DPIRD’s Map
units database. See Table A1 in Appendix A for an example.
This comparison included all sites within each map unit, regardless of whether they
were located in the survey area boundary. For each map unit, we compared the sites
inside the survey area with those outside. This provided us with an indication of units
within the survey area that may have been mapped inaccurately.
Any major inconsistencies were dealt with by:
• altering the ZLU attribution for the entire map unit
• altering the map unit boundaries
• changing the map unit label of the individual polygon(s)
• creating a new map unit for the individual polygon(s).
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Producing entirely new mapping with more-detailed line work would be a costly and
time-consuming exercise, and it is unlikely that such mapping would be at an
appropriate level of detail for property-scale planning. We decided that a more
pragmatic approach was to improve the quality of the data that underpins the existing
line work. We only altered map unit boundaries or labels if field investigations or site
data highlighted specific inaccuracies. To inform our decision to make each alteration,
we used aerial photographs, a digital elevation model, new soil profile data and field
observations. Chapters 3.3 and 3.4 outline the changes we made to mapping and
labels.

2.7 Land capability assessment
Land capability is the ability of land to support a particular land use without causing
environmental degradation. Land capability is assessed by considering how soillandscape characteristics affect the long-term productive potential of land, and by
assessing the risk of environmental degradation of a specific land use.
The aim of a land capability assessment is to ensure that any proposed land use is
closely aligned to the capability of the land, to achieve sustainable production and
avoid adverse impacts on land and water resources.
A land capability assessment must define the proposed land use and its associated
management practices. In this study, we conducted the assessment for two land
uses: annual horticulture (dominant form of irrigated agriculture around Myalup) and
perennial horticulture (tree crops and vines).
The first step of the assessment was to generate land capability classes. Land
capability classes indicate the degree or severity of physical limitations of the defined
land use, along with the management practices required to address degradation risks.
These capability classes are ranked from 1 to 5 (Table 2.2).
Table 2.2 Land capability classes
Capability class General description
1: Very high

Very few physical limitations are present and these are easily
overcome. The risk of land degradation is negligible.

2: High

Minor physical limitations affecting the productive land use or the
risk of degradation are present. Limitations can be overcome by
careful planning.

3: Fair

Moderate physical limitations that significantly affect the
productive land use or risk of degradation are present. Careful
planning and conservation measures are required.

4: Low

A high degree of physical limitation is present that is difficult to
address or results in high risk of degradation. Extensive
conservation measures are required.

5: Very low

Severe limitations are present. The land use is usually prohibitive
in terms of development costs or the associated risk of
degradation.
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For both proposed land uses, we generated land capability classes using the method
described by van Gool et al. (2005). This involved comparing the ZLU land qualities
against the two ratings tables shown in Appendix C. The overall capability class for
each land use is equal to the lowest rated (most limiting) of the individual land
qualities.
There are some differences between the ratings tables in Appendix C and those
presented by van Gool et al. (2005). These reflect general updates of the land
qualities and ratings made since 2005, and our assumption that soil conservation
‘best practice’ measures to reduce wind erosion are widely adopted in the Myalup
area. For example, when there is minimal groundcover, irrigation is used to ensure
sandy topsoils are kept moist and are therefore less prone to wind erosion.
The proportion of ZLUs in each soil-landscape map unit was used to calculate the
proportion of each of the capability classes in that map unit. These proportions were
then used to assign the map unit capability display code as shown in Table 2.3. The
aim of the display codes is to present land capability on maps that are easy to
interpret. General conclusions on land capability can easily be made for a particular
area. Land capability maps for annual horticulture and perennial horticulture are
shown in figures 3.1, 3.2 and 3.3 in Chapter 3.5.
Table 2.3 Map unit land capability codes
Map unit land
capability code

Description

Definition

A1

High capability dominant

>70% of the map unit is in capability
Class 1 or Class 2

A2

Mostly high capability

50–70% of the map unit is in
capability Class 1 or Class 2

B1

Fair capability dominant

>70% of the map unit is in capability
Class 1, Class 2 or Class 3

B2

Mostly fair capability

50–70% of the map unit is in
capability Class 1, Class 2 or Class 3

C1

Mostly low capability

50–70% of the map unit is in
capability Class 4 or Class 5

C2

Low capability dominant

>70% of the map unit is in capability
Class 4 or Class 5

An important step in this assessment was to accurately assess the total area of land
suitable for expanding horticulture within the current irrigation area. We found this
area by spatially intersecting land of moderate to high capability with areas of cleared
agricultural land within the irrigation area. Using this spatial intersection, we manually
delineated all parcels of land that were larger than 1ha and were assessed as having
potential for development. The main reason for doing this manually was to account
for errors in the land-use mapping and generate a more realistic result.
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2.8 Assigning LMUs
LMUs were attributed to each of the soil-landscape map units based on their
allocation of ZLUs. We did this by creating a list of the 200 ZLUs occurring within the
survey area and then amalgamating them into one of six LMUs using our knowledge
of the horticultural performance of the soils and landforms in the survey area. We
then calculated the total area of each LMU and the proportion of each LMU within
each map unit.
See Chapter 4 for further details on the concept of LMUs and their relationship to
ZLUs.
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3 Results
3.1 Soil series
The main soil types in the survey area were identified as the Spearwood, Karrakatta
(yellow phase), Karrakatta (grey phase), Jandakot and Gavin series. Our description
of these soil types builds on the findings of previous surveys and provides additional
chemical and physical data.
3.1.1 Spearwood series
These soils are mostly found in the western half of the Spearwood System on the flat
to gently undulating plains of the Yoongarillup association. They are also found on
the low limestone rises of the Cottesloe association to the north of the study area.
The Spearwood series soils characteristically overlie limestone that is typically found
within 1.5m of the surface. When associated with limestone outcrops, these soils can
be quite shallow (<30cm deep).
These soils usually have Munsell colour hues of 7.5YR (Munsell Color Company
1975) making them slightly redder than the Karrakatta series (yellow phase) (see
Chapter 3.1.2). Topsoils are greyish brown and subsoils are yellow to reddish brown.
When used for horticulture, the incorporation of organic matter content can make
topsoils dark brown (Munsell 10YR 3/2).
Soil texture is a fine to medium sand that tends to be slightly finer than in the
Karrakatta series (yellow phase). If organic matter is incorporated, this often results
in the topsoils developing a loamy sand texture. Consistence is weak to very weak
and the structure is single grain.
The Spearwood series includes the following WASGs:
• Yellow deep sands (good sand over rock)
• Brown deep sands (good sand over rock)
• Yellow/brown shallow sands.
Under the ASC these soils are classified as Yellow-Orthic Tenosols, Brown-Orthic
Tenosols and Leptic Tenosols.
3.1.2 Karrakatta series (yellow phase)
The Karrakatta series (yellow phase) is found scattered on the low sandy rises of the
Yoongarillup Plain and more commonly on the dunes to the east of the Forrest
Highway. In some areas, these sands overlie limestone, usually at least 2m below
the surface and often considerably deeper.
Topsoils are dark greyish brown and usually water repellent. Subsoils usually occur
within 40cm and tend to be a brighter yellow (Munsell 10YR hues) than those of the
Spearwood series. Brownish mottles can be present in the deeper subsoil.
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These soils have a fine to medium sand texture, with a higher proportion of medium
grains than the Spearwood series. They have a loose to weak consistence, and a
single-grain structure.
The Karrakatta series (yellow phase) is mainly classified as Yellow deep sands (good
and fair sands, very deep) in the WASG. In the ASC they are classified as Basic
Arenic Yellow-Orthic Tenosols.
3.1.3 Karrakatta series (grey phase)
The Karrakatta series (grey phase) is found on the slopes, crests and swales of the
undulating dunes in the eastern half of the Spearwood System. They can also be
found on the flats and low sandy rises of the Yoongarillup Plain.
These soils have a fairly uniform, medium sand texture, a loose to weak consistence,
and a single-grain structure. Topsoils are dark greyish brown and often water
repellent. On the low sandy rises of the Yoongarillup association, yellow subsoil is
often found within 50cm and limestone may be encountered at depths beyond 2m.
On the dune slopes of the Karrakatta association, upper subsoil horizons are grey to
pale brown, with lower horizons usually becoming yellow (or pale brown grading to
yellow) within 1–2m. Where there is underlying limestone, it is rarely encountered
within the top 3m. In the dune swales, yellow subsoil may be absent and coffee rock
horizons may be found within 3m (typically above the winter watertable).
The Karrakatta series (grey phase) is usually classified under the WASG as Pale
deep sands (fair and poor sands, very deep). In the ASC it is classified as either
Basic Arenic Bleached-Orthic Tenosols, or Aeric or Semi-aquic Podosols.
3.1.4 Jandakot series
These soils are found on isolated rises and upper slopes of the Bassendean System,
typically occurring more than 10m above the winter watertable. These soils can
appear very similar to the Karrakatta series (grey phase).
Characteristically better drained than Gavin and Joel soils, Jandakot soils have a
grey topsoil with a yellow sandy subsoil at depth that occasionally forms a podsol
horizon of accumulated iron and organic matter. These soils have a medium to
coarse sand texture, a loose to weak consistence and a single-grain structure.
3.1.5 Gavin series
The pale-grey sands of the Gavin series are most commonly found on the low rises
of the Bassendean System within 2–10m of the winter watertable.
Topsoils often have a dark greyish-brown organic staining to about 20cm and are
usually highly water repellent. Soil texture is predominantly medium to coarse sand
with a loose to weak consistence and a single-grain structure. When the topsoil is
disturbed (such as in a firebreak), the fine organic materials are removed, giving the
surface a pale-grey to white appearance.
Subsurface (A2) horizons are light grey (Munsell colour hues of 10YR). Soil texture is
predominantly medium to coarse sand with a loose to weak consistence and a
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single-grain structure. The B horizon is often encountered at 1–2m deep and has
variable accumulations of iron and organic materials. This can include dark-brown
coffee rock that is weakly to strongly cemented.
The Gavin series is mainly classified as Pale deep sands (poor sands, very deep) in
the WASG. In the ASC, they are classified as Aeric or Semi-aquic Podosols.
3.1.6 Joel series
The Joel series is found on the low-lying flats and swampy depressions of the
Bassendean System. It differs from the Gavin series in that the watertable is at, or
very close to, the surface during winter.
The topsoil is dark greyish brown to black, resulting from a relatively high organic
matter content that is sufficient for the soil to be classified as sandy loam via hand
texturing. The subsurface (A2 or A3 horizon) is pale-greyish-brown medium sand
with a single-grain structure and sometimes with faint, brown mottles.
The subsoil (B horizon) is characterised by an accumulation of organic matter and
commences at depths of 50–150cm. The colour is brown to dark grey (Munsell 10YR
3/1). Subsoils have a loose to very weak consistence and a single-grain structure,
but can be a weakly to strongly consolidated when associated with a coffee rock pan.
The Joel series is mainly classified as Semi-wet soils and Wet soils in the WASG. In
the ASC, they are classified as Aquic and Semi-aquic Podosols.

3.2 Summary of the soil profile analyses
This section presents the main findings from the laboratory analyses and the field
data gathered from the soil pit characterisation. Appendix D contains the soil profile
descriptions and full analyses for the soil pits.
3.2.1 Soil salinity
All of the soil series that were sampled show low EC values and commonly returned
readings of less than 1 millisiemens per metre (mS/m). Two samples showed EC
values of 8mS/m within the top 30cm. However, these samples are unreliable
indicators of EC in similar soils because they were taken from a paddock under
fertigation where salts may have accumulated from fertilisers and irrigation water.
3.2.2 Soil pH
Soil pH (water [H2O]) for the Spearwood and Karrakatta series is slightly acid to
neutral and generally ranges from 5.5 to 7.0 throughout the profile. This is a desirable
range for horticulture because most nutrients are readily available to plants. Some
samples from Spearwood sands returned higher pH values of up to 8.5. This is likely
to be because the underlying limestone has been disturbed by cultivation or rockpicking activities, and possibly due to irrigation and fertiliser interactions.
3.2.3 Soil organic carbon and nutrients
Soil organic carbon (OC) is relatively low in all soil types in the survey area, with
topsoils (0–10cm) generally containing less than 1% and subsoils containing less
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than 0.5%. The exception to this was a humic (coffee rock) horizon found at 2.2m
deep in a Gavin soil (Site 0125), which had an OC value of 4.9%.
All non-horticultural soils were infertile with low levels of nitrogen and phosphorus.
Soils under horticultural regimes had two to three times more nitrogen in the topsoil
than similar soils under other land uses. Similarly, horticultural soils had 12–14 times
more phosphorus in the topsoil than soils under native vegetation or pine plantations.
3.2.4 Phosphorus retention index
Soil PRI indicates the capacity of a soil to retain phosphorus and prevent leaching
down the soil profile. We took composite samples of the top 1m to gain an
understanding of the capacity of the upper soil profile to retain phosphorus.
Table 3.1 shows the mean composite PRI of the top 1m of soil profile for the major
soil series. A higher PRI value indicates a greater capacity to adsorb phosphorus and
prevent leaching. Appendix E contains the complete basic chemistry results for the
top 1m composite samples.
Table 3.1 Composite PRI and adsorption capacity of soil series
Soil series

Composite PRI (mL/g)
in the top 1m

Capacity to adsorb P

Gavin

0

None; leaching

Karrakatta (grey phase)

0.8

Very weak

Karrakatta (yellow phase)

2.1

Weak

Spearwood

17.1

Moderate

Iron–organic (coffee rock) horizons returned variably high PRI values ranging from 15
to 1000 millilitres per gram (mL/g). This is attributed to illuvial accumulations of
organic matter, aluminium and iron complexes in the subsoil that readily adsorb
phosphorus.
CEC values are low in all soils. Topsoils showed slightly higher CEC values than
subsoil horizons, which is most likely due to the presence of organic matter.
3.2.5 Soil particle size
Table 3.2 shows the corresponding particle size for soil sand textures. All soils that
were sampled had total sand fractions greater than 95% throughout the profile. The
exceptions to this were coffee rock horizons, which showed an abrupt 3–7% increase
in finer materials (<0.075mm).
Coarse sand fractions in all soil types progressively decreased with depth and were
found to halve within about 3m of the surface. Gavin series soil (site 0125) had the
coarsest texture, with the topsoil consisting of up to 22% coarse sand.
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Table 3.2 Soil texture and particle size
Soil texture

Particle size (mm)

Very fine sand, loams and clays

<0.075

Fine sand

0.075–0.18

Medium sand

0.18–0.6

Coarse sand

0.6–2.0

The Karrakatta series (yellow and grey phases) were relatively well sorted and
consisted of about 80–90% medium-grain sand.
Spearwood series soils had the finest texture with up to 50% fine sand and less than
10% coarse sand. Finer materials were also slightly higher in the Spearwood sands
at 3–5%; other soil types had less than 2%.

3.3 Changes to existing mapping
Our fieldwork highlighted several instances where the mapping of van Gool and
Kipling (1992), and Barnesby and Proulx-Nixon (2000) did not adequately portray
what was found on the ground. Changes to map unit boundaries and labels were
made accordingly. See Appendix A for further information on the mapping units and
how they relate to ZLUs.
We created a new map unit for the elongated depression that runs north–south
through the centre of the Karrakatta association. This depression was originally
mapped as unit 211Sp__S4a and described as a sandplain, which is more closely
linked with the landforms of the Yoongarillup association. The unit was identified as a
dune swale, which seemed akin to unit 211Sp__S3, except for being considerably
broader. The soils were pale deep sands that lacked yellow subsoil within the top
150cm. We reassigned this swale to a new map unit labelled 211Sp__S3c. Two
small polygons of 211Sp__S3 were incorporated into the new unit and some minor
adjustments were made to the southern boundary of this polygon.
We found that an elongated polygon of 211Sp__S2a running along the western edge
of the Karrakatta association, from Forestry Road to beyond the northern boundary of
the survey area, had some areas dominated by Yellow deep sands and others by
Pale deep sands. This was not reflected by the existing mapping so we subdivided
this unit into three separate units. The middle unit remained as 211Sp__S2a
(predominantly Yellow deep sands) but the northern and southern portions became
211Sp__S2c (predominantly Pale deep sands). We relabelled two other polygons of
211Sp__S2a as 211Sp__S2c. One of these is located to the south of the Harvey
Diversion Drain, and the other runs along Forrest Highway to the north and south of
Wellesley Road.
We redrew the boundary between two large polygons of 211Sp__S4a and
211Sp__S4b on the Yoongarillup Plain. The boundary originally ran from Lake
Preston to the junction of Forestry Road and Forrest Highway, but we found that the
northern end of the 211Sp__S4a polygon was dominated by shallow limestone,
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which was more typical of the adjoining polygon of 211Sp__S4b. So, we extended
the boundary to the south, towards the Harvey Diversion Drain. As the transition
between these units appears to be gradual, more-detailed investigation is required to
precisely define this boundary.
Finally, we redrew a number of map unit boundaries associated with the large
swampy area located immediately east of the Forrest Highway, between Wellesley
Road North and Myalup Road. These changes were based on digital elevation model
data and inferring land qualities from aerial photography and existing land use. We
changed about 230ha of a 211Sp__S4a unit to 211Sp__S4a to reflect the seasonal
inundation experienced in this area during winter. Just east of this we changed part
of a 211SpW_SWAMP unit to 211Sp__S4c because this area was not permanently
wet and had irrigated horticulture as the existing land use.

3.4 Changes to map unit attribution
Most changes to the landform components of the ZLUs were minor. For map unit
212Bs__B1, we allocated 5% the ZLUs to poorly drained flats with Semi-wet soils
(deep sand qualifier) to recognise the presence of poorly drained areas described in
the field data. More significantly, 30% of map unit 212Bs__B6 was altered from welldrained flats to poorly drained flats, because the watertable was within 1m of the
surface at over 30% of the sites.
The most significant change to WASG allocations was for map unit 211Sp__S3. The
database originally showed 73% Pale deep sands, but only 22% of the profiles we
described fit this classification. We increased the proportion of Yellow deep sands to
73% and decreased the proportion of Pale deep sands to 25%. This is in-line with the
published map unit description of ‘deep rapidly drained siliceous yellow-brown sands’
(Barnesby & Proulx-Nixon 2000).
For map unit 211Sp__S4b, we classified only 2 out of the 52 profiles as Pale deeps
sands, despite the original allocation being 35%. So, we have reduced this to 5%,
increased Yellow deep sands from 20% to 40% and increased Yellow/brown shallow
sands from 40% to 50%.
For map unit 211Sp_S4a, we reduced the proportion of Pale deep sands from 65%
to 43%, increased Yellow deep sands to 55%, and increased Yellow/brown shallow
sands to 2%.
Individual alterations made to all other WASG map units were no greater than 10%.
Some alterations were made to the qualifiers attached to WASGs. For the Yellow
deep sands, we changed the ‘poor sand, very deep’ qualifiers to ‘good or fair sand,
very deep’ qualifiers, because sand grains were generally fine to medium rather than
coarse.
For map units 211Sp__S1a and 211Sp__S2b, the number of Yellow deep sands with
the ‘good sand over rock’ qualifier was increased, whereas for map units
211Sp__S1b and 211Sp__S2a the number was decreased.
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3.5

Land capability for horticulture

Land capability for annual horticulture in the Myalup survey area is shown in Figure
3.1. This map only shows land capability for areas that are potentially available for
irrigated horticulture and already developed for horticulture. The potentially available
areas includes fully cleared pastures, parkland cleared pastures and the Myalup pine
plantations.
Figure 3.2 shows the same mapping as Figure 3.1 but includes an overlay of the
currently irrigated land. This highlights areas of moderate to high capability with
potential for developing irrigated horticulture.
Areas not considered available for horticulture development include Yalgorup
National Park, reserves, remnant native vegetation on private land, rural lifestyle
blocks and quarries. These areas were excluded from the land capability analysis
and are shown as grey areas on the maps.
Areas considered compatible with horticultural development cover a number of land
uses. The land capability classes for annual horticulture of these land uses is
summarised in Table 3.3
Table 3.3 Capability classes for annual horticulture on the major land uses
(excludes reserves and industrial zones)

Land use

Area of high
Area of moderate
Area of low
capability: classes capability: class 3 capability: classes
1 and 2 (ha)
(ha)
4 and 5 (ha)

Pasture (fully
cleared)

990

1 040

10 310

Pasture (parkland
cleared)

740

340

360

Pines

430

3 120

400

Currently irrigated

1 300

610

340

Total

3 460

5 110

11 410

About 75% of the nonirrigated agricultural land (cleared and uncleared pastures) has
low capability for annual horticulture. This land mostly occurs on the Bassendean
System, where the poor drainage and low water- and nutrient-holding capacities of
the Gavin and Joel soils present a high risk of nutrient export.
There are 3105ha of grazing pasture with moderate to high capability for annual
horticulture. These areas are mainly located on the Spearwood and Karrakatta soils
of the Yoongarillup Plain and are found in association with existing irrigated land
along the Forrest Highway. About one-third (1080ha) of these pastures are parkland
cleared.
Within the current irrigation area, our initial results showed there to be 1400ha of
cleared agricultural land with moderate to high capability for irrigated horticulture.
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However, due to inaccuracies with the available land-use mapping, this figure was
deemed to be significantly higher than the amount of land with actual potential for
development.
Using the method outlined in Chapter 2.7, we identified 630ha of land with potential
for developing irrigated annual horticulture in the current Myalup irrigation area. This
630ha is made up of 47 individual parcels with an average size of 13.5ha that are
distributed throughout the irrigation area and are separated by property boundaries,
infrastructure and areas of unsuitable soils and landforms.
About 3540ha of land under the Myalup pine plantations has a moderate to high
capability for annual horticulture, with about 90% of this (3120ha) having moderate
capability (Class 3). Only 10% of the total pine plantation area (400ha) has a low
capability, due to either poor drainage or steep slopes.
The Karrakatta series (grey phase) that dominate the plantations are considered
suitable for irrigation but have a lower capability rating than the Spearwood series
and Karrakatta series (yellow phase), mostly due to slightly lower water- and nutrientholding capacities. The advantage of this area lies in its relative uniformity in terms of
planning requirements, which provides fewer impediments to large-scale
development (compared to the Yoongarillup Plain where the high- to moderatecapability land is discontinuous).
Figure 3.3 shows land capability for perennial horticulture. The most significant
difference between the perennial and annual horticulture capability maps is found on
the Yoongarillup Plain, where areas of shallow soils reduce the suitability for deeprooted perennial crops. A potential advantage of perennial horticulture is that some of
the steeper dune slopes that are unsuitable for vegetable cropping could be used.
The capability maps in this report differ from those that can be viewed online through
NRInfo. This is because our previously mentioned assumption of ‘best practice’ soil
conservation measures has resulted in a higher capability rating for annual
horticulture on the sandy soils of the Karrakatta and Yoongarillup associations. For
more information on land capability within individual focus areas, see Chapter 6.
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Figure 3.1 Land capability for annual horticulture
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Figure 3.2 Land capability for annual horticulture, including areas already
developed for irrigation (2016)
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Figure 3.3 Land capability for perennial horticulture
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4 Land management units
4.1 The LMU concept
The LMU concept was originally developed to provide a pragmatic mapping tool for
farm planning workshops. An LMU is ‘a reasonably homogeneous area of land that
responds and produces in a consistent way under certain management’. These
mapping units are tailored to meet the specific physical characteristics of the area for
which they were created. They are also tailored for the requirements and
management practices of the land uses that are being considered for that area, for
example, areas of land with similar PRI values.
The ZLUs assigned to the soil-landscape map units (see Appendix A) provide a
useful tool for assessing land capability and presenting land capability data on maps.
However, the large number of ZLUs means they are not always suitable for providing
useful information to land managers and land-use planners.
There are 200 different ZLUs assigned to the map units occurring within the Myalup
survey area. While most of these only cover very small areas, 40 ZLUs cover about
250ha or more each. 5 If we presented land management options for each of these
top 40 ZLUs, we would end up with an impractical amount of information, and leave a
significant proportion of the survey area uncovered.
In many cases, the differences between ZLUs are relatively minor, especially when
assessing their suitability for particular land uses such as irrigated horticulture.
Simplified LMUs — each comprising a combination of ZLUs with similar
characteristics — provide a much more suitable vehicle for conveying information.
LMUs are suited to creating maps at a property scale that can be used for farm
planning and management. An LMU can be managed as a single unit for a specified
land use, which considers the nature of the soils and landforms and how they interact
with each other and the intended land use.
To find out how LMUs will assist landowners or investors, see ‘How to use this report’
(page vii).

5

Together, these 40 ZLUs cover about 80% of the total survey area.
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4.2 LMUs of the Myalup survey area
We identified seven LMUs that are suitable for irrigated horticulture in the Myalup
survey area. These are shown in Table 4.1 which includes a brief description of the
LMU, its area, landscape position and associated soil types. In this table, ‘area’ refers
to the total area of the LMU within the 13 focus areas that were identified as having
potential for irrigated horticulture (Table 2.1 and Figure 2.1).
Two LMUs have been created to include areas considered unsuitable for irrigated
agriculture. The Unsuitable landforms LMU includes swamps, drainage lines and
slopes with gradients steeper than 15%. The Unsuitable soils LMU includes soils with
poor drainage (that are not located in swamps or drainage lines), saline soils and
very shallow (<30cm) soils.
Soils with loam or clay textures within 80cm are rarely encountered in the survey
area and are generally unsuitable for irrigation. We grouped these heavier soils in the
Other soils LMU, which is not included in this assessment.
Figure 4.1 is a simple key that can be used to identify LMUs. LMUs are described in
detail in Chapter 4.4, which includes a photo of a typical soil profile and a map
showing where the LMU is most likely to be found within the survey area. For the
percentages of LMUs in each focus area, see Appendix G.
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Table 4.1 Summary of LMUs for the Myalup survey area
Landscape
LMU description
position
Soil series

Main soil types

Area
(ha)

Area
(%)

Yellow-Orthic
and BrownOrthic
Tenosols

4330

14

Yellow-Orthic
and BrownOrthic
Tenosols

1165

4

Yellow/brown Yellow-Orthic
shallow
and Leptic
sands
Tenosols

1530

5

BleachedOrthic
Tenosols

4745

15

Aeric and
Semi-aquic
Podosols

9190

29

Very shallow Various
(<30cm) wet
or saline
soils

5160

16

Various

5220

17

WASG

ASC

Spearwood

Yellow deep
sands and
Brown deep
sands

Fair coloured
Flats and
sands
slopes
Yellow or brown
sands deeper
than 80cm with
medium to coarse
sand texture

Karrakatta
(yellow
phase)

Yellow deep
sands and
Brown deep
sands

Shallow and
rocky soils
Sands over rock
or hard layer at
30–80cm

Flats and
gentle
slopes

Spearwood

Fair pale sands
Pale or grey
sands to 30cm,
yellow subsoil
within 80cm

Flats,
slopes and
ridges

Karrakatta
Pale deep
(grey phase) sands

Poor pale sands
Pale or grey
sands deeper
than 80cm

Flats,
Jandakot
slopes and and Gavin
drainage
depressions

Good coloured
sands
Yellow or brown
sands deeper
than 80cm with
fine, loamy or
clayey sand
texture

Flats and
slopes

Unsuitable soils Widely
Soils unsuitable
distributed
for horticulture
Unsuitable
landforms
Landforms
unsuitable for
horticulture

Various

Waterways, Various
wet areas
and steep
slopes

Pale deep
sands

Various
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4.3 Key to LMUs for irrigated horticulture

Figure 4.1 Key to LMUs

38

Expanding irrigated horticulture around Myalup

4.4 LMU descriptions
4.4.1 Good coloured sands
Yellow or brown deep sands with fine, loamy or clayey sand textures
IDENTIFICATION
The soils of this LMU are a strong
brown to reddish yellow, with fine,
loamy or clayey sand textures
extending to below 80cm deep.
This LMU is almost always
associated with underlying
limestone, and is highly correlated
to the Spearwood soil series.
OCCURRENCE
This LMU makes up about 4330ha
(14%) of the assessed survey area
(Figure 4.2). It is mostly found on
the flats and gentle slopes of the
Yoongarillup Plain, and less
commonly in isolated pockets on
the Karrakatta association (further
east).
USES
Widely used for irrigated
horticulture due to its good drainage
and proximity to water supplies, this Typical soil profile of a Good coloured
sands LMU
LMU’s soils are easily cultivated
and present excellent rooting
conditions for a variety of crops.
Finer sand textures give these soils
slightly higher water-holding
capacities than the Karrakatta
series. However, there are few
areas of these soils left in the
Myalup area that are suitable for
expanding irrigated horticulture.
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Figure 4.2 Good coloured sands LMU within the Myalup survey area

40

Expanding irrigated horticulture around Myalup

4.4.2 Fair coloured sands
Yellow deep sands with medium to coarse sand textures
IDENTIFICATION
The soils of this LMU are yellow or
brown with medium to coarse sand
textures in the top 30cm and
extending beyond 80cm deep.
Topsoils often have a loamy sand
texture due to the presence of
organic materials. This LMU is
mainly associated with the
Spearwood series and Karrakatta
series (yellow phase).
OCCURRENCE
This minor LMU makes up 1200ha
(only 4%) of the survey area
(Figure 4.3). It has a broad
distribution but is mainly found on
the flats and low rises of the
Yoongarillup and Karrakatta
associations.
USES
Versatile in terms of potential land
use, this LMU is used for irrigated
horticulture, pine plantations,
grazing pastures and sand mining.
These soils are similar to those of
the Good coloured sands LMU
except they have coarser sand
textures.

Typical soil profile of Fair coloured sands
LMU
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Figure 4.3 Fair coloured sands LMU within the Myalup survey area
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4.4.3 Shallow and rocky soils
Soils with limestone at 30–80cm deep
IDENTIFICATION
The soils of this LMU have a rock or other hard layer at 30–80cm. In the survey area,
these soils are yellowish-brown sands overlying limestone. Strongly associated with soils
of the Spearwood series, this LMU can be considered a shallow variant of the Good
coloured sands LMU.
OCCURRENCE
This LMU makes up about 1500ha (5%) of the survey area (Figure 4.4). It is largely
restricted to the flats and gently undulating plains of the Yoongarillup Plain, west of the
Forrest Highway.
USES
These soils are often used for grazing pastures and irrigated horticulture (when soil depth
allows). Limestone within 40cm can present a problem for root crops, but rock-picking can
overcome this constraint to a degree.
Some areas of this LMU are currently used for limestone mining.

Typical soil profile of Shallow and rocky soils LMU
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Figure 4.4 Shallow and rocky soils LMU within the Myalup survey area
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4.4.4 Fair pale sands
Fine- to medium-textured pale sands with yellow subsoil within 80cm
IDENTIFICATION
The soils of this LMU have pale
sand to a depth of at least 30cm
(A2 horizon) and yellow subsoil
within 80cm. Topsoils usually have
a darker staining of organic matter
and subsoil colours often become
stronger with depth. This LMU is
mainly associated with the
Karrakatta series (grey phase)
and, to a lesser degree, the
Jandakot series.
OCCURRENCE
This LMU makes up about 4700ha
(15%) of the survey area (Figure
4.5). It has a broad distribution but
is most common in the eastern half
of the Spearwood System on the
Karrakatta association.
USES
Extensively used for pine
plantations, the soils of this LMU
have potential for horticultural
development due to their good
drainage and workability. The
capacity of the yellow subsoil to
retain phosphorus can reduce the
risk of nutrients leaching into
waterways.

Typical soil profile of Fair pale sands LMU
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Figure 4.5 Fair pale sands LMU within the Myalup survey area
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4.4.5 Poor pale sands
Coarse- to medium-textured pale sands deeper than 80cm
IDENTIFICATION
These are medium- to coarsetextured pale sands that often
exhibit iron–organic (coffee rock)
horizons at depth. Strongly
correlated to soils of the Gavin
series, this LMU is also
representative of the Karrakatta
series (grey phase) with deep A2
horizons.
OCCURRENCE
This common LMU covers about
9200ha (29%) of the survey area
(Figure 4.6). It is broadly scattered
on sandplain flats, dune slopes and
rises of the Bassendean and
Karrakatta associations.
USES
This LMU is most commonly used
for pine plantations in the
Spearwood System and grazing
pastures in the Bassendean
System. It has limited capability for
intensive horticulture because of
the risk of waterlogging and nutrient
export to waterways.

Typical soil profile of Poor pale sands LMU
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Figure 4.6 Poor pale sands LMU within the Myalup survey area
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4.4.6 Unsuitable soils
Soils unsuitable for horticulture
IDENTIFICATION
This LMU describes a variety of
soils that are unsuitable for
irrigated horticulture because they
are seasonally wet, stony, sodic,
salt-affected or very shallow
(<30cm).
OCCURRENCE
This LMU makes up about 5200ha
(16%) of the survey area (Figure
4.7). The soils of this LMU are
usually associated with broad
limestone pavements and the
margins of lakes and swamps.
USES
These soils are mainly used for
grazing pastures and are
unsuitable for horticulture.

Example of the Unsuitable soils LMU (yellow
sand over limestone, pen is at 50cm depth)
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Figure 4.7 Unsuitable soils LMU within the Myalup survey area
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4.4.7 Unsuitable landforms
Landforms unsuitable for horticulture
IDENTIFICATION
This LMU consists of landforms that are not suitable for irrigated horticulture. It
includes areas with slopes greater than 15%, coastal dunes, waterways and other
permanently wet areas. Its soils are highly variable.
OCCURRENCE
This LMU covers about 5200ha (17%) of the survey area (Figure 4.8). Swamps in the
low-lying areas of the Bassendean System dominate this LMU.
USES
This LMU is used for opportunistic grazing pastures in swampy areas during the
summer months when the watertable is lower. Many areas are reserved as national
parks and nature reserves with remnant vegetation. This LMU is unsuitable for
horticulture.

Example of a swamp in the Unsuitable landforms LMU
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Figure 4.8 Unsuitable landforms LMU within the Myalup survey area
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4.5 Management considerations
This chapter describes advantages, constraints and management options for the
suitable LMUs in the survey area. Land qualities (van Gool et al. 2005) affecting
productivity and land degradation hazards for each LMU are shown in tables 4.2 and
4.3, respectively. The characteristics shown apply to the majority of each LMU and
there will be some exceptions in specific situations.
Most soils of the suitable LMUs are rapidly drained and therefore have a low risk of
waterlogging or developing irrigation salinity. Rapid drainage combined with a sandy
soil texture results in soils that are easily cultivated and can be accessed year-round.
However, trafficability can be an issue in areas with loose dry sandy soils on steep
slopes. Waterlogging is an issue for many of the Unsuitable soils and Unsuitable
landforms LMUs.
Table 4.2 Rating of land characteristics that affect productivity of horticulture
for suitable LMUs in the Myalup survey area
Myalup survey area LMU

Land qualities

Fair
coloured
sands

Fair pale
sands

Good
coloured
sands

Poor pale
sands

Shallow and
rocky soils

Inherent fertility* Low

Low

Low to
moderate

Very low

Low to
moderate

Rooting depth

Very deep

Deep to
very deep

Deep to very
deep

Very deep

Moderately
shallow to
moderate

Site drainage
potential

Rapid

Rapid

Rapid

Rapid

Well to
moderately
well

Soil water
storage (0–
50cm)

Very low

Very low

Low to very
low

Extremely
low

Low

Soil workability

Good

Good

Good

Good

Fair to good

Surface salinity

Nil

Nil

Nil

Nil

Nil to slight

Trafficability

Good

Good

Good

Good

Good to fair

Waterlogging
risk

Nil

Nil

Nil

Nil

Nil to very low

Water
repellence

High

High

High

High

High

* The land characteristic ‘inherent fertility’ was not covered by van Gool et al. (2005). See
Appendix C in Tille et al. (2013) for a description.

Soil water storage is low to extremely low in the sandy soils of the Myalup survey
area and small variations in clay content and sand grain size do make a significant
difference. The Good coloured sands and Shallow and rocky soils LMUs have finer
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sand grains and slightly higher clay content than the other soil types, which results in
better water-holding capacities. The Poor pale sands LMU has medium- to coarsetextured soils with very low water-holding capacities and will require greater or more
frequent watering to meet plant requirements than for finer textured soils.
Table 4.3 Degradation risk ratings for suitable LMUs in the Myalup survey area
Myalup survey area LMU
Degradation
risks

Fair
coloured
sands

Fair pale
sands

Good
coloured
sands

Poor pale
sands

Shallow and
rocky soils

Phosphorus
export hazard

Low to
moderate

Moderate to
high

Low to
moderate

High to
extreme

Low

Salinity hazard

No risk

No risk

No risk

No risk

No risk

Subsurface
acidification
susceptibility

Moderate

Moderate to
high

Moderate

Moderate to Low
presently acid

Subsurface
compaction
susceptibility

Moderate

Moderate

Moderate to
high

Moderate

Moderate to
high

Surface soil
Low
structure decline
susceptibility

Low

Low

Low

Low

Water erosion
hazard

Low to high

Low to high

Low to high

Low to high

Low

Wind erosion
hazard

High to very
high

High to very
high

High to very
high

High to very
high

High to very
high

Rooting depth is usually not an issue for the suitable LMUs. Shallow depth to
limestone can inhibit the growth and potential yield of some crops, particularly root
crops, such as carrots, and perennial tree crops. Some areas of the Shallow and
rocky soils LMU may be improved by rock-picking to remove unwanted limestone
from the profile; however, this process can be costly. Soils less than 30cm deep have
been included in the Unsuitable soils LMU.
Note: Rock-picking and cultivation can distribute limestone through the profile and
increase the soil’s pH, making it more alkaline. Strong alkalinity (above pH 8.0) can
impair root uptake of trace elements, such as copper, iron, manganese and zinc.
Phosphorus is also affected by strong alkalinity because it can react with calcium and
magnesium to form less soluble compounds that are less available to plants.
However, under an appropriate fertiliser regime, these processes are unlikely to
become a limiting factor to crop growth.
Sandy topsoils across the survey area are prone to wind erosion, especially if they
are dry and loose with little or no groundcover. Wind erosion removes the finer soil
particles that benefit soil water storage where crop roots are most active. Windblown
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sand is damaging to young crops and sandblasting can significantly reduce
productivity.
Although sandy soils tend to be nonwetting, water repellence is generally not a major
constraint to crop yields in the survey area, because frequent watering and tillage are
usually enough to prevent severely nonwetting topsoils from developing.
Keeping the topsoil moist by regular watering when the surface is bare is a widely
practiced method of reducing the risk of wind erosion. However, the additional water
required reduces irrigation efficiency per crop. Vegetated windbreaks are used by
some growers to reduce wind erosion. When exposed to easterly and frontal winds,
the crests of the dunes on the Karrakatta association are most at risk of wind erosion.
Water erosion is not usually a major consideration on these rapidly drained soils. The
main exception is on the steeper dune slopes of the Karrakatta and Cottesloe
associations. Here, nonwetting topsoil increases the risk of water erosion, particularly
on slopes with gradients over 10%. Slopes with gradients over 15% have been
included in the Unsuitable landforms LMU.
Most of the soils around Myalup are siliceous sands, which have inherently low
nutrient-retention capacity. This means that only a small percentage of the nutrients
(such as fertilisers) that are applied will remain in the soil after significant rainfall or
irrigation.
While nitrogen leaching is high for most soils on the Swan Coastal Plain (Gerritse
1990), this is not the case for phosphorous. Small increases in the clay, iron or
organic content in some sandy soils can improve their capacity to retain phosphorous.
The Shallow and rocky soils and Good coloured sands LMUs have the most
phosphorus-retentive soils in the survey area.
Our results show that the strongly coloured soils of these LMUs have a weak to
moderate capacity to retain phosphorous. This supports the work of McPharlin (1990)
who demonstrated that even under intensive horticulture, all phosphorous applied to
Spearwood sands could be accounted for in the top 1m of the soil profile. This shows
that these soils have a minimal risk of phosphorous leaching.
Our results show that the Fair pale sands and Fair coloured sands LMUs (Karrakatta
series) have a weak to very weak capacity to fix phosphorous. Even with low PRI
values, these soils retain reasonable amounts (70–90%) of phosphorous within the
top 1m of the soil profile. Where there is an accumulation of iron or organic matter
above the watertable, there is a low risk of phosphorous leaching down the soil
profile (McPharlin 1990).
Soils of the Poor pale sands LMU have the lowest PRIs within the survey area. Our
results show that the Gavin series have PRIs of less than 1mL/g over the top 1m,
which indicates a negligible capacity to fix phosphorous and a high risk of leaching
down the soil profile. This again supports the work of McPharlin (1990) who showed
that a Bassendean soil retained less than 30% of phosphorous in the top 1m. There
often isn’t any major improvement in phosphorus retention down the soil profile until
the coffee rock appears (if present).

55

Expanding irrigated horticulture around Myalup

Sandy subsoils can become compacted under high-traffic regimes. Subsoil
compaction can restrict plant rooting depth and subsequently reduce crop growth and
yield. For most of the soils in the survey area, the risk of subsoil compaction is
reduced by the well-sorted size of the sand grains. Periodic deep-ripping can also
mitigate the risk.
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5 Focus area summary
This chapter summarises each of the focus areas in Figure 2.1. Each summary
displays the land capability classes for land uses with potential for developing
irrigated horticulture, as well as a description of the main soil types and landforms.
‘Agricultural land’ refers to areas zoned for agriculture and excludes areas of remnant
vegetation and infrastructure etc. The proportion of LMUs within each focus area is
provided in Appendix F.
The summaries also include the relevant GWSA and its allocation limit (Department
of Water 2014). While the allocation limits exclude water with salinity up to 3000mg/L
TDS, there is no guarantee that the entire limit will be of suitable quality for irrigation.
The limits are typically shared between two or more focus areas and may extend
beyond the boundary of the survey area. They do not show current groundwater
availability. For current information, visit
https://maps.water.wa.gov.au/#/webmap/register.

5.1 Crampton Road focus area (3425ha)
• Less than 4% of the agricultural land has high to moderate capability (Class 1–3)
for irrigated horticulture (Table 5.1).
• Low capability is mostly due to poor drainage and very high to extreme risk of
nutrient migration into waterways.
• Potentially, up to 80ha is suitable for horticultural development; however, further
investigation is required.
• This focus area is in the Harvey GWSA, where the 2014 allocation limit is
11.5GL/y.
Table 5.1 Capability of existing land uses for irrigated horticulture in the
Crampton Road focus area

Existing land use

Area of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes 4
and 5 (ha)

Pasture (cleared)

3

76

1646

Irrigated horticulture

7

36

67

10

112

1713

Total

Crampton Road focus area covers 3425ha east of the Myalup pine plantations,
running south from Riverdale Road to the Harvey Diversion Drain. Land use is mainly
grazing pastures but also includes remnant vegetation and minor horticulture.
Most of the focus area is located on the Bassendean association. Landforms here
are a mix of low dunes and rises, sandplains and poorly drained depressions. Winter
watertables are generally close to the surface.
About 40% of the focus area is characterised by perennial swamps and seasonally
inundated depressions (Unsuitable landforms LMU). Another 10% is flat with sandy
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soils with a saturated horizon within the top 1m (Unsuitable soils LMU). The soils of
these swamps and poorly drained flats mostly belong to the Joel series and often
exhibit organic accumulation horizons at depth. These soils generally have low
capability for irrigated horticulture because of waterlogging, trafficability issues and
the high risk of nutrient export.
Soils in the better drained areas of sandplain, sandy rises and low dunes mostly
belong to the Gavin series (Poor pale sands LMU) and make up about 35% of the
focus area. Their medium to coarse sand grains generally result in a lower waterholding capacity than the Karrakatta series (grey phase). The typical lack of a
coloured subsoil above the watertable in these deep grey sands results in a high risk
of nutrient export. The combination of these characteristics act to severely limit the
capability of these soils for irrigated horticulture.
The grey sands on some of the higher dune ridges belong to the Jandakot series and
often exhibit a yellow subsoil above the watertable (Fair pale sands LMU). These
soils make up about 5% of the Crampton Road focus area and may have potential for
small-scale irrigated horticulture where they cover sufficient area.
The western margin of the focus area encompasses some areas of the lower slopes
of the Karrakatta dunes, dominated by the Karrakatta series (grey phase) (Fair pale
sands LMU). This area contains most of the high-capability land within this focus
area, with some horticulture already present.
Thorough investigation to ascertain the water-holding capacity of the soil and the risk
of nutrient export is recommended before horticultural development is proposed in
the Crampton Road focus area.

5.2 Kemerton Buffer North focus area (3390ha)
• Less than 3% of the agricultural land has high to moderate capability (Class 1–3)
for irrigated horticulture (Table 5.2).
• Poor drainage, low water-holding capacity and the risk of nutrient export are the
main limitations.
• This focus area is in the Kemerton buffer area, which has restrictions on intensive
agricultural development.
• Land use is predominantly remnant vegetation, providing further restrictions to
development.
• This focus area is in the Kemerton Industrial Park North GWSA, where the 2014
allocation limit is 0.79GL/y.
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Table 5.2 Capability of existing land uses for irrigated horticulture in the
Kemerton Buffer North focus area

Existing land use

Area of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes 4
and 5 (ha)

Pasture (cleared)

24

50

356

Pasture (parkland)

0

9

32

24

59

388

Total

The Kemerton Buffer North focus area covers 3390ha and occupies the northern half
of the buffer surrounding the Kemerton industrial zone. Land use is mainly remnant
vegetation with some small areas of grazing pastures.
A 1.5km-wide strip of dune ridges belonging to the Karrakatta association runs north–
south through the western side of the survey area and occupies about a third of it.
Soils here are mostly deep sands belonging to the Karrakatta series (grey phase)
(Fair pale sands LMU), with the yellow phase (Good coloured sands LMU and Fair
coloured sands LMU) also common.
A tongue of the Yoongarillup association lies to the west, occupying about 10% of
Kemerton Buffer North. Flats and sandy rises with minor limestone outcrops make up
about half of this area. The dominant soils here are the Karrakatta series (Good
coloured sands LMU and Fair pale sands LMU). The shallower sands over limestone
(Spearwood series) occupy small areas. Swamps (Unsuitable landforms LMU) make
up the other half of the Yoongarillup association.
To the east are the low dunes, sandplains and swamps of the Bassendean
association. The perennial swamps and seasonally inundated depressions of this
association (Unsuitable landforms LMU) make up about 20% of Kemerton Buffer
North. A further 10% consists of flats with sandy soils that have a saturated horizon
within the top 1m (Unsuitable soils LMU). The soils of these swamps and poorly
drained flats belong mostly to the Joel series.
The remainder of the Bassendean association to the east is made up of better
drained areas of sandplain, sandy rises and low dunes. These landforms occupy
about a quarter of the focus area and are dominated by soils of the Gavin series
(Poor pale sands LMU). The grey sands on some of the higher dune ridges belong to
the Jandakot series and often exhibit a yellow subsoil above the watertable (Fair pale
sands LMU).
The eastern margin of Kemerton Buffer North has small, scattered areas of the
Pinjarra Plain System with poorly drained, heavier-textured soils.
Land suitable for the development of irrigated horticulture is largely restricted to the
Good coloured sands, Fair coloured sands and Fair pale sands LMUs of the
Karrakatta and Yoongarillup associations to the west. Elsewhere, limitations of the
Unsuitable landforms and Unsuitable soils LMUs are waterlogging, trafficability
issues and the high risk of nutrient export. On the Poor pale sands LMU, lower water-
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holding capacity and the risk of nutrient export greatly reduce the capability for
irrigated horticulture.
Planning restrictions on intensive agriculture in the Kemerton buffer area, combined
with the scarcity of cleared land, make the development of large-scale irrigated
horticulture in this focus area highly unlikely. Opportunities for niche developments
would require further investigation.

5.3 Kemerton Buffer South focus area (1450ha)
• Less than 1% of the agricultural land has high to moderate capability (Class 1–3)
for irrigated horticulture (Table 5.3).
• Poor drainage, low water-holding capacity and the risk of nutrient export are
limitations.
• This focus area is in the Kemerton buffer area, which has restrictions on intensive
agricultural developments.
• Land use is predominantly remnant vegetation, providing further restrictions to
development.
• This focus area is in the Kemerton Industrial Park South GWSA, where the 2014
allocation limit is 5.2GL/y.
Table 5.3 Capability of existing land uses for irrigated horticulture in the
Kemerton Buffer South focus area

Existing land use

Area of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes 4
and 5 (ha)

Pasture (cleared)

3

3

53

Pasture (parkland)

1

6

1

Total

4

9

54

The Kemerton Buffer South focus area covers 1450ha and occupies the southern
half of the buffer surrounding the Kemerton industrial zone. It is immediately northeast of Australind. Land use is mainly remnant vegetation, with some areas of sand
mining.
The western 40% of Kemerton Buffer South consists mainly of dunes of the
Karrakatta association. Soils here are mostly deep sands belonging to the grey
phase of the Karrakatta series (Fair pale sands LMU), and the yellow phase (Good
coloured sands and Fair coloured sands LMUs) are also common. The shallower
sands over limestone — belonging to the Spearwood series — only occur in minor
areas.
In the east, the remainder of the focus area consists of the low dunes, sandplains
and swamps of the Bassendean association. The perennial swamps and seasonally
inundated depressions of this association (Unsuitable landforms LMU) occupy 10%
of Kemerton Buffer South. Another 5% is made up of flats with sandy soils that have
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a saturated horizon within the top 1m (Unsuitable soils LMU). The soils of these
swamps and poorly drained flats belong mostly to the Joel series.
Soils in the better drained areas of sandplain, sandy rises and low dunes mostly
belong to the Gavin series (Poor pale sands LMU), which occupy about a quarter of
the focus area. The grey sands on some of the higher dune ridges belong to the
Jandakot series and often exhibit a yellow subsoil above the watertable (Fair pale
sands LMU).
The eastern margin of Kemerton Buffer South has small, scattered areas of the
Pinjarra Plain System with poorly drained, heavier-textured soils.
Land suitable for the development of irrigated horticulture is largely restricted to the
Good coloured sands, Fair coloured sands and Fair pale sands LMUs of the
Karrakatta and Yoongarillup associations in the west. Elsewhere, limitations on the
Unsuitable landforms and Unsuitable soils LMUs are waterlogging, trafficability
issues and the high risk of nutrient export. On the Poor pale sands LMU, lower waterholding capacity and the risk of nutrient export greatly reduce the potential for
irrigated horticulture.
Planning restrictions on intensive agriculture in the Kemerton buffer area and the
dominance of remnant vegetation make the development of large-scale irrigated
horticulture in this focus area highly unlikely. Opportunities for niche developments
would require further investigation.

5.4 Leitch Road focus area (1355ha)
• About 10% of the agricultural land has high to moderate capability (Class 1–3) for
irrigated horticulture (Table 5.4).
• Capability on the remaining land is limited by poor drainage and very high to
extreme risk of nutrient export into waterways.
• This focus area is in the Wellesly GWSA, which has no freshwater allocations.
• Potentially, up to 130ha of land is suitable for development; however, further
investigation is required.
Table 5.4 Capability of existing land uses for irrigated horticulture in the Leitch
Road focus area

Existing land use

Area of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes 4
and 5 (ha)

Pasture (cleared)

13

114

831

Pasture (parkland)

0

2

50

13

116

883

Total

The Leitch Road focus area covers 1355ha in three separate blocks located in the
Bassendean Dune System just south of the Harvey Diversion Drain. Land use is
predominantly grazing pastures with some areas of remnant vegetation.
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Most of this focus area is located on the Bassendean association. Landforms here
are a mix of low dunes and rises, sandplains and poorly drained depressions. Winter
watertables are generally close to the surface.
About 30% of the focus area is characterised by perennial swamps and seasonally
inundated depressions (Unsuitable landforms LMU) with another 25% consisting of
flats with sandy soils that have a saturated horizon within the top 1m (Unsuitable
soils LMU). The soils of these swamps and poorly drained flats mostly belong to the
Joel series and often exhibit organic accumulation horizons at depth. These soils are
generally unsuitable for irrigated horticulture because of waterlogging, trafficability
issues and the high risk of nutrient export.
Soils in the better drained areas of sandplain, sandy rises and low dunes mostly
belong to the Gavin series (Poor pale sands LMU) and make up about 40% of the
Leitch Road focus area. Their medium to coarse sand grains generally result in a
lower water-holding capacity than the Karrakatta series (grey phase). The typical lack
of a coloured subsoil above the watertable in these deep, grey sands results in a high
risk of nutrient export. The combination of these characteristics act to severely limit
the suitability of these soils for irrigated horticulture.
The grey sands on some of the higher dune ridges belong to the Jandakot series and
often exhibit a yellow subsoil above the watertable (Fair pale sands LMU). These
soils make up about 5% of the focus area and may have potential for small-scale
irrigated horticulture where they cover sufficient area.
The eastern margin of the focus area has small, scattered areas of the Pinjarra Plain
System with poorly drained, heavier-textured soils that are largely unsuitable for
irrigation.
Thorough investigation to ascertain the water-holding capacity of the soil and the risk
of nutrient export is recommended before horticultural development within this focus
area is proposed.

5.5 Meredith Road focus area (7930ha)
• Less than 3% of the agricultural land has high to moderate capability (Class 1–3)
for irrigated horticulture and these areas are fragmented and dispersed (Table 5.5).
• Capability is severely limited by poor drainage and very high to extreme risk of
nutrient export to waterways.
• This focus area is in the Peel–Harvey catchment where the development of
irrigated horticulture is subject to restrictions.
• This focus area is in the Harvey GWSA, where the 2014 allocation limit is
11.5GL/y.
• Further investigation is required before being considered for irrigated horticulture.
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Table 5.5 Capability of existing land uses for irrigated horticulture in the
Kemerton Buffer South focus area

Existing land use

Area of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes 4
and 5 (ha)

Pasture (cleared)

15

201

5833

2

7

10

17

208

5843

Irrigated horticulture
Total

Meredith Road is the largest focus area and it covers 7930ha in the north-east of the
survey area. Grazing pastures are the primary land use with smaller areas of
remnant vegetation, pine plantations and sand mining.
Most of the focus area is located within the Bassendean association. Landforms here
are a mix of low dunes and rises, sandplains and poorly drained depressions. Winter
watertables are generally close to the surface.
About 25% of the focus area is characterised by perennial swamps and seasonally
inundated depressions (Unsuitable landforms LMU), and another 30% consists of
flats with sandy soils with a saturated horizon within the top 1m (Unsuitable soils
LMU). The soils of these swamps and poorly drained flats mostly belong to the Joel
series and often exhibit organic accumulation horizons at depth. These soils are
generally unsuitable for irrigated horticulture because of waterlogging, trafficability
issues and the high risk of nutrient export.
Soils in the better drained areas of sandplain, sandy rises and low dunes mostly
belong to the Gavin series (Poor pale sands LMU) and make up about 30% of the
Meredith Road focus area. Their medium to coarse sand grains generally result in a
lower water-holding capacity than the Karrakatta series (grey phase). The typical lack
of a coloured subsoil above the watertable in these deep, grey sands results in a high
risk of nutrient export. The combination of these characteristics act to severely limit
the suitability of these soils for irrigated horticulture.
The grey sands on some of the higher dune ridges belong to the Jandakot series and
often exhibit a yellow subsoil above the watertable (Fair pale sands LMU). These
soils make up about 10% of the Meredith Road focus area and may have potential
for small-scale irrigated horticulture where they cover sufficient area.
Thorough investigation to ascertain the water-holding capacity of the soil and the risk
of nutrient export is recommended before horticultural development within this focus
area is proposed.

63

Expanding irrigated horticulture around Myalup

5.6 Myalup Central focus area (4010ha)
• About 60% of the agricultural land has high to moderate capability (Class 1–3) for
irrigated horticulture, about half of which is already developed (Table 5.6).
• An estimated 200ha of cleared agricultural land is suitable for expanding
horticulture.
• Development in some areas is limited by poor drainage and shallow limestone.
• This focus area is in the Lake Preston South GWSA, where the 2014 allocation
limit is 10.5GL/y.
Table 5.6 Capability of existing land uses for irrigated horticulture in the
Myalup Central focus area

Existing land use

Area of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes
4 and 5 (ha)

Pasture (cleared)

339

198

547

Pasture (parkland)

537

164

190

Irrigated horticulture

796

267

161

1672

629

898

Total

The Myalup Central focus area makes up about 4010ha of the Yoongarillup Plain
between the Myalup pine plantations and the eastern edge of Lake Preston. Irrigated
annual horticulture is the dominant land use. Grazing pastures are present with some
areas of parkland clearing.
Undulating sandplains with low rises and limestone ridges cover about three-quarters
of Myalup Central. Soils here are yellow-brown sands overlying limestone, belonging
to the Spearwood series (Shallow and rocky soils LMU with some Good coloured
sands LMU). The Karrakatta series (yellow phase) (Good and Fair coloured sands
LMUs) is almost as common and, to a lesser extent, the grey phase (Fair pale sands
LMU). There is a gradual west–east transition of soils from the Spearwood series to
the Karrakatta series.
About 30% of the area consists of swamps (Unsuitable landforms LMU) and a
mixture of poorly drained flats, very shallow (<30cm) sands and large areas of
limestone pavement (Unsuitable soils LMU).

5.7 Myalup Pines Central focus area (2265ha)
• About 80% of the pine plantation area has high to moderate capability (Class 1–3)
for irrigated horticulture (Table 5.7).
• Development in some areas is limited by steep slopes and poorly drained swales.
• Pine forests are currently unavailable for horticulture development.
• This focus area is in the Lake Preston South GWSA, where the 2014 allocation
limit is 10.5GL/y.
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Table 5.7 Capability of existing land uses for irrigated horticulture in the
Myalup Pines Central focus area

Existing land use

Area of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes 4
and 5 (ha)

Pines

140

1706

195

Total

140

1706

195

The Myalup Pines Central focus area covers 2265ha between the Harvey Diversion
Drain in the south and Riverdale Road in the north. Land use consists entirely of
government-owned pine plantations. While this land is not currently available for
horticulture development, the potential for future release is being investigated.
Myalup Pines Central is located entirely on the Karrakatta association and is
dominated by two north–south running dune ridges that are divided by an elongated
swale.
The most common soils are the grey phase of the Karrakatta series (Fair pale sands
LMU), which cover about 80% this focus area. With careful irrigation management,
the typically fine to medium grains of these deep, sandy soils are likely to store
sufficient moisture for crop growth. The risk of phosphorous leaching into waterways
is reduced in this area because the watertable is usually more than 3m deep and
yellow or brown sandy subsoils are present within the top 2m.
The Karrakatta series (yellow phase) (Good coloured sands and Fair coloured sands
LMUs) covers most of the remaining area. These LMUs are also suitable for irrigated
horticulture.
On the areas of steeper slopes, there is a higher risk of water and wind erosion,
particularly on the dune crests.

5.8 Myalup Pines North focus area (225ha)
• About 85% of the pine plantation area has high to moderate capability (Class 1–3)
for irrigated horticulture (Table 5.8).
• Development in some areas is limited by steep slopes and poorly drained swales.
• Pine forests are currently unavailable for horticulture development.
• This focus area is in the Peel–Harvey catchment where the development of
irrigated horticulture is subject to restrictions.
• This focus area is in the Lake Preston North GWSA, where the 2014 allocation
limit is 9.3GL/y.
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Table 5.8 Capability of existing land uses for irrigated horticulture in the
Myalup Pines North focus area
Area of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes 4
and 5 (ha)

Pines

51

139

15

Total

51

139

15

Existing land use

The Myalup Pines North focus area is the smallest focus area, covering 225ha of
government-owned pine plantations immediately north of Riverdale Road. While this
land is not currently available for horticulture development, the potential for future
release is being investigated.
Myalup Pines North is located entirely on the Karrakatta association and is
dominated by dune ridges and lower slopes. Well-drained swales cover about 15% of
the area.
The most common soils are the Karrakatta series (grey phase) (Fair pale sands
LMU) which cover about two-thirds of the focus area. With careful irrigation
management, the typically fine to medium grains of these deep sandy soils are likely
to store sufficient moisture for crop growth. The risk of phosphorous export is
reduced in this area because the watertable is usually more than 3m deep and yellow
or brown sandy subsoils are present within the top 2m.
The Karrakatta series (yellow phase) (Good coloured sands and Fair coloured sands
LMUs) covers most of the remaining third. Minor areas of the Spearwood series
(Shallow and rocky soils LMU) are also present. These LMUs are also considered
suitable for irrigated horticulture.
On the areas of steeper slopes there is a higher risk of water and wind erosion,
particularly on the dune crests.

5.9 Myalup Pines South focus area (460ha)
• About 85% of the pine plantation area has high to moderate capability (Class 1–3)
for irrigated horticulture (Table 5.9).
• Development in some areas is limited by steep slopes and poorly drained swales.
• Pine forests are currently unavailable for horticulture development.
• This focus area is in the Myalup GWSA, where the 2014 allocation limit is
7.35GL/y.
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Table 5.9 Capability of existing land uses for irrigated horticulture in the
Myalup Pines South focus area
Are of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes 4
and 5 (ha)

Pines

35

358

31

Total

38

358

31

Existing land use

The Myalup Pines South focus area covers 460ha immediately to the south of the
Harvey Diversion Drain and east of the Forrest Highway. Land use consists entirely
of government-owned pine plantations. While this land is not currently available for
horticulture development, the potential for future release is being investigated.
Myalup Pines South is located entirely on the Karrakatta association. Landforms here
are predominantly dune ridges and slopes divided by an elongated north–south
running swale that covers about 20% of the area.
The most common soils are the grey phase of the Karrakatta series (Fair pale sands
LMU), covering about 80% the focus area. With careful irrigation management, the
typically fine to medium grains of these deep, sandy soils are likely to store sufficient
moisture for crop growth. The risk of phosphorous export is reduced in this area
because the watertable is usually more than 3m deep and yellowish-brown sandy
subsoils or coffee rock are present within the top 2m.
The Karrakatta series (yellow phase) (Good coloured sands and Fair coloured sands
LMUs) covers most of the remaining area. These LMUs are also suitable for irrigated
horticulture.
On the areas of steeper slopes there is a higher risk of water and wind erosion,
particularly on the dune crests.

5.10 Myalup North focus area (1680ha)
• About 35% of the agricultural land has high to moderate capability (Class 1–3) for
irrigated horticulture; however, 10% of this is already developed and much of the
remaining areas are fragmented into small parcels (Table 5.10).
• An estimated 250ha of suitable, cleared land has the potential for horticultural
expansion.
• Development is limited by significant areas of poor drainage and shallow soils.
• This focus area is in the Lake Preston North GWSA, where the 2014 allocation
limit is 9.3GL/y.
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Table 5.10 Capability of existing land uses for irrigated horticulture in the
Myalup North focus area

Existing land use

Area of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes 4
and 5 (ha)

Pasture (cleared)

321

162

628

Pasture (parkland)

38

29

46

Irrigated horticulture

38

17

8

397

208

682

Total

The Myalup North focus area covers 1680ha just south of Yalgorup National Park,
between Lake Preston and the Forrest Highway. The land use is predominantly
grazing pastures, with some minor areas of horticulture and limestone mining.
About half this focus area is covered by well-drained, flat to gently undulating
sandplain with some limestone outcrop. Soils here are yellow-brown sands overlying
limestone belonging to the Spearwood series (Shallow and rocky soils and Good
coloured sands LMUs). Also present are deeper soils of the Karrakatta series (yellow
phase) (Fair coloured sands LMUs). All three of these LMUs have the potential to
support irrigated horticulture.
About 40% of Myalup North consists of swamps, poorly drained flats and large areas
of limestone pavement (Unsuitable landforms LMU), with a mixture of alkaline
estuarine alluvial or very shallow (<30cm) soils (Unsuitable soils LMU).
The north-west of this focus area consists of dune ridges and slopes with limestone
outcrop, belonging to the Cottesloe association. This association covers about 20%
of Myalup North. Soils here are a mixture of the Spearwood series over limestone
and the deeper Karrakatta sands (Shallow and rocky soils, Good coloured sands and
Fair coloured sands LMUs). Some of the dune ridges are unlikely to be suitable for
irrigated horticulture because of steep slopes, limestone outcrops and the risk of wind
erosion.

5.11 Myalup South focus area (2770ha)
• About 50% of the agricultural land has high to moderate capability (Class 1–3) for
irrigated horticulture, about two-thirds of which is already developed (Table 5.11).
• An estimated 165ha of suitable, cleared land has the potential for horticultural
expansion.
• This focus area is in the Myalup GWSA, where the 2014 allocation limit is
7.35GL/y.
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Table 5.11 Capability of existing land uses for irrigated horticulture in the
Myalup South focus area

Existing land use

Area of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes 4
and 5 (ha)

Pasture (cleared)

241

135

321

Pasture (parkland)

132

51

27

Irrigated horticulture

479

271

92

Total

852

457

419

The Myalup South focus area covers about 2770ha of land between the southern
end of Lake Preston and the northern end of the Leschenault Inlet. Annual
horticulture, remnant vegetation and grazing pastures are the main land uses in this
focus area.
The area west of the Forrest Highway consists of flat to gently undulating sandplain
belonging to the Yoongarillup association. The soils here are a mix of the yellow and
grey phases of the Karrakatta series (Good coloured sands, Fair coloured sands and
Fair pale sands LMUs) and the yellowish-brown Spearwood series overlying
limestone (Shallow and rocky soils LMU with some Good coloured sands LMU).
All the LMUs mentioned above are considered suitable for irrigated horticulture, but
are commonly interspersed with areas of very shallow sands over limestone
(Unsuitable soils LMU).
In the eastern section of the focus area, there are about 600ha of gently undulating
dunes of the Karrakatta association, located just south of the Myalup pine plantations.
Land use in this section is mainly remnant vegetation with some minor horticulture.
The dominant soil is the grey phase of the Karrakatta series (Fair pale sands LMU)
with some areas of Karrakatta series (yellow phase) (Good coloured sands and Fair
coloured sands LMUs). On the areas of steeper slopes there is a higher risk of water
and wind erosion, particularly on the dune crests.
Swamps (Unsuitable landforms LMU) make up about 10% of Myalup South and are
concentrated in a broad depression just east of the Forrest Highway. The soils
around the swamp margins are seasonally inundated and are grouped under the
Unsuitable soils LMU.
Most of the suitable soils in Myalup South have already been developed for
horticulture and options for expansion are largely limited to the dunes of the
Karrakatta association to the east.
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5.12 Myalup South-East focus area (1015ha)
• About 85% of the land has high to moderate capability (Class 1–3) for irrigated
horticulture (Table 5.12).
• An estimated 210ha of cleared land has the potential for horticultural expansion.
• Development in some areas is limited by swamps, mining tenements and remnant
vegetation.
• This focus area is in the Kemerton buffer area with restrictions on intensive
agricultural developments.
• This focus area is in the Kemerton Industrial Park North GWSA, where the 2014
allocation limit is 0.79GL/y.
Table 5.12 Capability of existing land uses for irrigated horticulture in the
Myalup South-East focus area

Existing land use

Area of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes 4
and 5 (ha)

Pasture (cleared)

34

98

95

Pasture (parkland)

29

76

10

2

15

1

65

189

106

Irrigated horticulture
Total

The Myalup South-East focus area covers 1015ha of land immediately north of the
Kemerton buffer area and east of the Forrest Highway. Land use is a mix of remnant
vegetation, sand mining, grazing pastures and some minor horticulture.
Landforms in the western half consist of gently undulating plains, low dunes and
swamps of the Yoongarillup association. The suitable soils cover less than 10% of
the focus area, and are a mix of the yellow and grey phases of the Karrakatta series
(Good coloured sands, Fair coloured sands and Fair pale sands LMUs) and the
yellowish-brown Spearwood series overlying limestone (Shallow and rocky soils LMU
with some Good coloured sands LMU).
The western half of Myalup South-East is interspersed with areas of very shallow
sands over limestone (Unsuitable soils LMU) and seasonally inundated swamps and
depressions (Unsuitable landforms LMU).
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5.13 Telephone Road Pines focus area (1335ha)
• About 90% of the land has high to moderate capability (Class 1–3) for irrigated
horticulture (Table 5.13).
• Pine forests are currently unavailable for agricultural development.
• This focus area is in the Peel–Harvey catchment where the development of
irrigated horticulture is subject to restrictions.
• This focus area is in the Lake Preston North GWSA, where the 2014 allocation
limit is 9.3GL/y.
Table 5.13 Capability of existing land uses for irrigated horticulture in the
Telephone Road Pines focus area
Area of high
capability:
Classes 1 and 2 (ha)

Area of moderate
capability: Class 3
(ha)

Area of low
capability: Classes 4
and 5 (ha)

Pines

200

922

154

Total

200

923

154

Existing land use

The Telephone Road Pines focus area covers 1335ha between Bagieau Road and
the northern boundary of the survey area. Land use consists entirely of governmentowned pine plantations. While this land is not currently available for horticulture
development, the potential for future release is being investigated.
Landforms are dominated by dune ridges, slopes and swales of the Karrakatta
association. The most common soils, covering about 60% of the area, are the grey
phase of the Karrakatta series (Fair pale sands LMU). With careful irrigation
management, the typically fine to medium grains of these deep, sandy soils are likely
to store sufficient moisture for crop growth. The risk of phosphorous export is
reduced in this area because the watertable is usually more than 3m deep and yellow
or brown sandy subsoils are present within the top 2m.
The yellow phase of the Karrakatta series (Good coloured sands and Fair coloured
sands LMUs) is also common on these dunes and is considered suitable for irrigated
horticulture.
A narrow strip of Cottesloe association in the south-west covers about 10% of the
Telephone Road Pines. Soils here are a mix of yellow-brown sands over limestone
belonging to the Spearwood series (Good coloured sands and Shallow and rocky
soils LMUs), and the Karrakatta series (yellow phase) (Fair coloured sands LMU).
Although some small areas of very shallow soils may be present, the majority of this
area may be considered suitable for expanding irrigated horticulture.
On the areas of steeper slopes there is a higher risk of water and wind erosion,
particularly on the dune crests.
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6 Conclusion
Within the current Myalup irrigation area, we identified about 630ha of land with
potential for developing irrigated annual horticulture. The suitable soils here are the
Spearwood, and Karrakatta series (yellow and grey phases) of the Yoongarillup
association, which are represented by the Good coloured sands, Fair coloured sands,
Shallow and rocky soils and Fair pale sands LMUs.
This 630ha is made up of about 50 individual parcels that are separated by
infrastructure, property boundaries and areas of unsuitable soils and landforms. As a
result, much of this land occurs in areas too small to support new broad-scale
irrigation developments and would be better suited to the expansion of established
horticultural enterprises.
East of the irrigation area, about 3540ha currently under the Myalup pine plantations,
has moderate to high capability for irrigated annual horticulture. The soils here are
the Karrakatta series (yellow and grey phases) of the Karrakatta association, which
are predominantly represented by the Fair pale sands LMU. These soils have
coarser sand grains than those of the Spearwood series, which results in a slightly
lower water-holding capacity and a subsequently lower overall capability rating.
Only about 10% of the land we assessed in the pine plantations was classed as
unsuitable for most irrigated horticulture, which is mainly due to areas of steep slopes
and low-lying swales that are prone to seasonal inundation.
The pine plantations form the largest continuous area of land with moderate to high
land capability for irrigated horticulture around Myalup and are assessed as having
the greatest potential for future expansion. Another point to consider is that about
1200ha of the plantations is located within the Lake Preston North GWSA, which has
groundwater available for allocation.
East of the Karrakatta association, much of the Bassendean System was assessed
as unsuitable for irrigated horticulture. Most of the Gavin and Joel soils (Poor pale
sands LMU) in this area have a high risk of seasonal waterlogging and shallow depth
to watertable which results in a high risk of nutrient migration.
Areas of suitable soils on the Bassendean System, such as the pale sands with
yellow subsoil (Jandakot series), are usually too small and fragmented to support
commercial horticulture. In addition, much of this land is located within the Peel–
Harvey catchment and/or under native vegetation, which provides further limitations
for horticultural development.
There are currently proposals for expanding irrigated horticulture on the Yoongarillup
Plain and Karrakatta association (Spearwood dunes). Such proposals of individual
developments would require more-detailed investigations on important land capability
factors such as depth to watertable, nutrient buffering capacity and risk of wind
erosion.
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A Soil-landscape mapping
B Major soil-landscape map units of the survey area
C Land capability ratings tables
D Soil pit profile descriptions
E Composite (top 1m) sample chemistry data
F Proportion of LMUs per soil-landscape map unit
G Proportion of LMUs per focus area
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Appendix A: Soil-landscape mapping
In the original DAFWA soil-landscape mapping, each map unit is assigned a label
based on a single upper case letter for the system followed by a number (or
combined lower case letter and number) to denote the subdivision. The letters
representing the systems, with some examples of the map unit symbols in brackets,
are as follows:
• Q: Quindalup Dune System (e.g. Qf1, Qf2, Qp1, Qd)
• V: Vasse Deposits System (e.g. V1, V2, V3)
• S: Spearwood Dune System (e.g. S1a, S1b, S1c, S2a, S3)
• B: Bassendean Dune System (e.g. B1, B2, B3)
• P: Pinjarra Plain System (e.g. P1a, P1b).
The meaning of the number and lower case letter components of the map unit
symbols is not always consistent. Typically, the number represents landscape
position — 1 represents the highest part of the landscape and subsequent numbers
progressively represent the lower parts. The lower case letter often provides
information about the soil type.
Following the publication of the DAFWA soil-landscape mapping of the Swan Coastal
Plain, a statewide hierarchy of soil-landscape mapping units was developed
(Schoknecht et al. 2004). The map units were relabelled to ensure consistency and
uniqueness across the state, allowing for the creation of digital soil mapping and an
associated database.
The first five characters of the new labels represent the soil-landscape system to
which the map unit belongs. For example, 211Sp denotes the Spearwood System
and 212Bs denotes the Bassendean System. In the case of the Swan Coastal Plain
mapping, the original label has been added to the end of the old label for continuity.
For example, map unit B1 is now 212Bs__B1, and S1a is now 211Sp__S1a.
Each map unit has an entry in the map unit database that shows the allocation of
unmapped components. This helps recognise the internal variability of individual map
units because few are homogeneous in terms of soils or landforms.
The unmapped components are called ZLUs, which are defined by the combination
of soil type and landform (Schoknecht et al. 2004). Table A1 provides the example of
the ZLUs allocated to map unit 211Sp__S1b before it was changed as a result of this
survey.
The unmapped ZLUs are very important as they are used as the mechanism for
assigning land capability ratings to map units (van Gool et al. 2005). They have also
been used as the basis for generating the maps of the LMUs in this report.
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Table A1: ZLUs (unmapped components) of map unit 211Sp__S1b
Percentage of
map unit (%)

WASG

Soil group qualifier

Landform

Pale deep sand

Good sand, very deep

Crests and slopes <3%

30

Yellow deep sand

Good sand over rock

Crests and slopes <3%

10

Yellow deep sand

Good sand over rock

Slopes 5–10%

10

Yellow deep sand

Good sand, very deep

Slopes 5–10%

40

Yellow/brown shallow
sand

Good sand over rock

Slopes 10–15%

10
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Appendix B: Soil-landscape map units in the survey area
Table B1 Major soil-landscape map units in the survey area
Database map
unit label

Original
label

Area
(ha)

211Sp__S1a

S1a

686

211Sp__S1b

S1b

1526

211Sp__S1c

S1c

211Sp__S2a

Map unit description
Dune ridges with shallow to moderately deep siliceous
yellow-brown sands, very common limestone outcrop
and slopes up to 15%.

CSIRO
geomorphic CSIRO soil CSIRO soil
element
association series
Spearwood
dunes

Cottesloe

Spearwood

Dune ridges with deep siliceous yellow-brown sands or Spearwood
pale sands with yellow-brown subsoil and slopes up to dunes
15%.

Karrakatta

Karrakatta
(yellow phase)

3747

Dune ridges with deep bleached grey sands with
yellow-brown subsoils, and slopes up to 15%.

Spearwood
dunes

Karrakatta

Karrakatta (grey
phase)

S2a

2805

Lower slopes (1–5%) of dune ridge with moderately
deep to deep siliceous yellow-brown sands or pale
sands with yellow-brown subsoils and minor limestone
outcrop.

Spearwood
dunes

Karrakatta

Karrakatta
(yellow phase),
Spearwood†

211Sp__S2b

S2b

910

Lower slopes (1–5%) of dune ridge with shallow to
deep siliceous yellow-brown sands and common
limestone outcrop.

Spearwood
dunes

Yoongarillup Spearwood
and some
Cottesloe

211Sp__S2c

S2c

1141

Lower slopes (1–5%) of dune ridge with bleached or
pale sands with a yellow-brown or pale-brown subsoil
(like S1c). Usually occurs on the eastern edge of the
Spearwood dunes.

Spearwood
dunes

Karrakatta

211Sp__S3

S3

335

Interdunal swales and depressions with gently inclined
side slopes and deep, rapidly drained siliceous yellowbrown sands.

Spearwood
dunes

Yoongarillup Karrakatta
and some
(yellow phase),
Cottesloe
Karrakatta (grey
phase)†

Karrakatta (grey
phase)

CSIRO
geomorphic CSIRO soil CSIRO soil
element
association series

Database map
unit label

Original
label

Area
(ha)

211Sp__S4a

S4a

2997

Flat to gently undulating sandplain with deep, pale and Spearwood
sometimes bleached sands with yellow-brown subsoils. dunes

Yoongarillup Karrakatta (grey
phase),
Karrakatta
(yellow phase)†

211Sp__S4b

S4b

2657

Flat to gently undulating sandplain with shallow to
moderately deep siliceous yellow-brown and greybrown sands with minor limestone outcrop.

Spearwood
dunes

Yoongarillup Spearwood,
Wonnerup,
Karrakatta (grey
phase)†

211Sp__S4c

S4c

145

Flat to gently undulating sandplain with deep, yellowbrown or dark-brown siliceous sands that are
seasonally inundated.

Spearwood
dunes

Yoongarillup Spearwood

211Sp__S6

S6

834

Flat, stony plain with poorly drained shallow siliceous
sands and large areas of bare limestone pavement.

Spearwood
dunes

Yoongarillup Spearwood

211SpW__SWAMP SWAMP

938

Swamp.

Spearwood
dunes

Yoongarillup Unnamed
series

211Va__V7

V7

305

Very broad shallow depression with deep, poorly
drained, fine-textured alkaline estuarine alluvium.

Vasse

Vasse

212Bs__B1

B1

5772

Extremely low to very low relief dunes, undulating
sandplain and discrete sand rises with deep, bleached
grey sands sometimes with a pale-yellow B horizon or
a weak iron–organic hardpan at depths generally
greater than 2m; dominated by Banksia.

Bassendean Bassendean Gavin, Jandakot
dunes

212Bs__B1a

B1a

762

Map unit description

Unnamed
series

Bassendean Bassendean Jandakot
Extremely low to very low relief dunes, undulating
(Gavin)
sandplain and discrete sand rises with deep bleached dunes
grey sands with an intensely coloured yellow B horizon
occurring within 1m of the surface; dominated by marri
and jarrah.

Original
label

212Bs__B2

B2

609

Flat to very gently undulating sandplain with well- to
moderately well-drained deep, bleached grey sands
with a pale-yellow B horizon or a weak iron–organic
hardpan 1–2m.

Bassendean Bassendean Gavin,
dunes
(Jandakot)

212Bs__B3

B3

2776

Closed depressions and poorly defined stream
channels with moderately deep, poorly to very poorly
drained bleached sands with an iron–organic pan, or
clay subsoil; surfaces are dark grey sand or sandy
loam.

Bassendean Bassendean Joel (Gavin)
dunes

212Bs__B3a

B3a

1313

Broad depression and narrow swales between sand
ridges with poor to very poorly drained grey and brown
sands, with an iron–organic (or siliceous) hardpan at
generally less than 1m.

Bassendean Bassendean Unnamed
dunes
series

212Bs__B4

B4

2771

Broad, poorly drained sandplain with deep, grey
Bassendean Bassendean Joel
siliceous sands or bleached sands, underlain at depths dunes
generally greater than 1.5m by clay or less frequently a
strong iron–organic hardpan.

212Bs__B6

B6

2811

Sandplain and broad extremely low rises with
imperfectly drained deep or very deep grey siliceous
sands.

Bassendean Bassendean Joel
dunes

212BsW_SWAMP

SWAMP

Swamp.

Bassendean Bassendean Unnamed
dunes
series

* Adapted from Wells (1989)
†

Minor soil series.

Area
(ha)

CSIRO
geomorphic CSIRO soil CSIRO soil
element
association series

Database map
unit label

900

Map unit description
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Appendix C: Land capability ratings tables
Table C1 Land quality value codes used in the ratings tables (tables C2–C3)*
Land quality

Value codes

Flood hazard

N (nil), L (low), M (moderate), H (high)

Inherent fertility

VH (very high), H (high), M (moderate), L (low), VL (very low)

Land instability hazard

N (nil), VL (very low), L (low), M (moderate), H (high)

pH 0–10cm,
pH 15–25cm,
pH 50–80cm
(ph in CaCl2)

VSac (very strongly acid: <5.3), Sac (strongly acid: 5.3–5.6), Mac
(moderately acid: 5.6–6), Slac (slightly acid: 6–6.5),
N (neutral: 6.5–8), Malk (moderately alkaline: 8–9), Salk (strongly
alkaline: >9)

Phosphorus export risk L (low), M (moderate), H (high), VH (very high), E (extreme)
Rooting depth (cm)

VS (very shallow <15), S (shallow 15–30), MS (moderately shallow
30–50), M (moderate 50–80), D (deep >80), VD (very deep >150)

Salinity hazard

NR (no risk), PR (partial or low risk), MR (moderate risk),
HR (high risk), PS (saline land risk)

Salt spray exposure

S (susceptible), N (not susceptible)

Site drainage potential

R (rapid), W (well), MW (moderately well), M (moderate), P (poor),
VP (very poor)

EL (extremely low: <30), VL (very low: 30–50), L (low: 50–70),
ML
(moderately low: 70–100), M (moderate: 100–130), H (high:
0–50cm and 0–100cm
>130)
(mm of available water)
Soil water storage

Soil workability

G (good), F (fair), P (poor), VP (very poor)

Subsurface acidification L (low), M (moderate), H (high), P (presently acid)
susceptibility
Subsurface compaction L (low), M (moderate), H (high)
susceptibility
Surface salinity

N (nil), S, (slight), M (moderate), H (high), E (extreme)

Surface soil structure
decline susceptibility

L (low), M (moderate), H (high)

Trafficability

G (good), F (fair), P (poor), VP (very poor)

Water erosion hazard

VL (very low), L (low), M (moderate), H (high), VH (very high),
E (extreme)

Water repellence
susceptibility

N (nil), L (low), M (moderate), H (high)

Waterlogging or
inundation risk

N (nil), VL (very low), L (low), M (moderate), H (high), VH (very
high)

Wind erosion hazard

L (low), M (moderate), H (high), VH (very high), E (extreme)

* Codes for ratings tables are more fully explained in van Gool et al. (2005).
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Table C2 Ratings table for annual horticulture*
Land quality

Class 1

Class 2

Class 3

Class 4

Class 5

Flood hazard

N

L

M

no data

H

Inherent fertility

H, VH, M

L

VL

no data

no data

Land instability hazard

N, VL, L

no data

M

H

no data

pH at 0–10cm

Slac, N

Mac

Vsac, Sac,
Malk, Salk

no data

no data

pH at 15–25cm

Slac, N

Sac, Mac,
Malk

Vsac, Salk

no data

no data

pH at 50–80cm

Slac, N

Sac, Mac,
Malk

Vsac, Salk

no data

no data

Phosphorus export risk

L, M

H

VH

E

no data

Rooting depth

VD, D

M

MS

S

VS

Salinity hazard

NR

PR

no data

MR, HR

PS

Salt spray exposure

N

no data

no data

S

Site drainage potential

R, W, MW

M

P

no data

VP

Soil water storage
0–100cm

H, M, ML

L, VL

EL

no data

no data

Soil water storage
0–50cm

H, M, ML

L

VL

EL no data no data

Soil workability

G

F

no data

P

VP

Surface salinity

N

no data

S

M

H, E

Trafficability

G

F

no data

P

VP

Water erosion hazard

VL

L

M

H, VH

E

Water repellence
susceptibility

N, L, M

H

no data

no data

no data

Waterlogging or
inundation risk

N, VL

L

M

H

VH

Wind erosion risk

L, M

H, VH

* Table C1 explains the code symbols for this ratings table
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Table C3 Ratings table for perennial horticulture*
Land quality

Class 1

Class 2

Flood hazard

N

L

Inherent fertility

H, VH, M

L

Land instability hazard

N, VL, L

pH at 0–10cm

Class 4

Class 5

M

H

VL

no data

no data

no data

M

no data

H

Slac, N

Mac

Vsac, Sac,
Malk, Salk

no data

no data

pH at 50–80cm

Slac, N

Mac, Malk Vsac, Sac,
Salk

no data

no data

Phosphorus export risk

L, M

H

VH

E

no data

Rooting depth

VD

D

M

MS

S, VS

Salinity hazard

NR

no data

PR

MR

HR, PS

Salt spray exposure

N

no data

no data

S

no data

Site drainage potential

R, W

MW

M

P

VP

Soil water storage
0–100cm

H, M, ML

L

VL

EL

no data

Soil water storage
0–50cm

H, M, ML, L

VL, EL

no data

no data

no data

Soil workability

G

F

P

VP

Subsurface compaction
susceptibility

L, M

H

no data

no data

no data

Surface salinity

N

no data

S

M

H, E

Trafficability

G

F

no data

P

VP

Water erosion hazard

VL, L

M, H

no data

VH

E

Water repellence
susceptibility

N, L, M

H

no data

no data

no data

Waterlogging or inundation N
risk

VL

L

M

H, VH

Wind erosion risk

H, VH

no data

E

no data

L, M

Class 3

* Table C1 explains the code symbols for this ratings table
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Appendix D: Soil pit profile descriptions
Site ID

MYA 0125

Location

E372447 N6306724

Map unit / LMU

212Bs__B1 / Poor pale sands

CSIRO soil
series

Gavin

Other names

Gutless sand, Banksia sand,
Bassendean sand

WASG / qualifier

Pale deep sand / poor sand, very
deep

ASC

Fragic Humic/Humosesquic
Semi-aquic Podosol

Land use

Pine plantation

Native vegetation Agonis flexuosa

Soil profile description
Horizon

Depth (cm)

Description

O2

0–5

Very dark greyish brown (10YR 3/2 moist); hemic peat

A1

5–20

Dark grey (10YR 4/1 moist); medium sand

B21

20–45

Grey (10YR 5/1 moist); medium sand

B22

45–90

Grey (10YR 6/1 moist); medium sand

B23

90–210

Light grey (10YR 7/1); medium sand

B24

210–220

Light brownish grey (10YR 6/2 moist); medium sand

B25hs

220–250

Black (7.5YR 2.5/1 moist); loamy medium sand (soft coffee
rock)

B26hs

250–270

Very dark brown (7.5YR 2.5/2 moist); loamy medium sand (firm
coffee rock)

Soil physical and chemical analysis
Sample
depth
(cm)

CS

MS

FS

5–20

22

74

2

20–40

22

74

40–50

21

50–70

Particle size (%)

pH

EC
(dS/m)

OC (%)

CaCO3
(%)

H2O

CaCl2

1

6.2

4.8

<1

0.97

0

2

1

6.4

5.1

<1

0.66

0

76

2

0

5.8

4.2

<1

0.25

0

17

79

3

0

5.7

4

<1

0.21

0

70–90

18

79

2

1

5.8

4.1

<1

0.31

0

90–110

14

81

3

1

6

4.6

<1

0.06

0

82

<0.075mm
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Sample
depth
(cm)

CS

MS

FS

110–130

12

83

3

130–150

10

84

150–170

11

170–200

Particle size (%)

pH

EC
(dS/m)

CaCl2

1

5.9

4.7

<1

<0.05

0

4

1

5.9

4.6

<1

<0.05

0

84

4

1

6

4.7

<1

0.07

0

9

85

5

1

6

4.8

<1

0.05

0

200–210

9

83

6

2

5.9

4.6

<1

0.07

0

220–250

9

68

10

8

5.2

3.9

3

4.89

0

PRI
(mL/g)

P
(mg/kg)

5–20

0

15

0.032

5

20–40

0

11

0.014

40–50

–0.1

<10

50–70

–0.1

70–90

CEC
(cmol+/kg)

Exchangeable cations
(cmol+/kg)
Mg

Na

2.30 <0.02

0.44

0.04

5

2.50 <0.02

0.6

0.04

<0.005

3

0.55 <0.02

0.17

0.03

<10

<0.005

2

0.28 <0.02

0.1

0.03

0.1

<10

0.005

3

0.44 <0.02

0.23

0.03

0

<10

<0.005

2

0.12 <0.02

0.05 <0.02

110–130

–0.1

<10

<0.005

2

0.07 <0.02

0.03 <0.02

130–150

0

<10

<0.005

2

0.03 <0.02 <0.02 <0.02

150–170

0

<10

<0.005

2

0.05 <0.02 <0.02 <0.02

170–200

0

<10

<0.005

2

0.05 <0.02 <0.02 <0.02

200–210

0.2

10

<0.005

2

0.06 <0.02 <0.02 <0.02

220–250

>1000

22

0.116

16

90–110

N (%)

OC (%)

CaCO3
(%)

H2O

Sample
depth (cm)

<0.075mm

Ca

1.50

K

0.02

0.69

0.17

83

Expanding irrigated horticulture around Myalup

Site ID

MYA 0126

Location

E384132 N6340509

Map unit / LMU

211Sp__S3c / Poor pale sands

CSIRO soil series

Karrakatta (grey phase)

Other names

Gutless sand, Banksia sand

WASG / qualifier

Pale deep sand / poor sand, very
deep

ASC

Fragic Sesquic Aeric Podosol

Land use

Pine plantation

Native vegetation

None, area planted to pines

Soil profile description
Horizon

Depth (cm)

Description

A1

0–15

Very dark grey (10YR 3/1 moist); medium sand, humic layer
at surface; common fine roots

A12

15–35

Grey (10YR 5/1 moist); medium sand, common fine roots

B1

35–60

Light brownish grey (10YR 6/2 moist); medium sand

B21

60–80

Very pale brown (10YR 7/3 moist); medium sand

B22

80–100

Light grey (10YR 7/2 moist); medium sand

B23

100–120

Pale brown (10YR 6/3 moist); medium sand

B24

120–140

Very pale brown (10YR 7/4 moist); medium sand

B25

140–160

Yellowish brown (10YR 5/8 moist); medium sand

B26s

160–200

Strong brown (7.5YR 4/6 moist); medium sand

B27s

200–230

Brown (7.5YR 5/4 moist); medium sand

B28

230–280

Very pale brown (10YR 7/4 moist); medium sand; few faint,
fine, reddish-yellow (7.5YR 6/6) mottles

Soil physical and chemical analysis
Sample
depth
(cm)

CS

MS

FS

<0.075mm

H2O

CaCl2

0–15

15

82

1

1

6.1

4.9

15–35

18

80

1

1

6

35–60

16

81

1

1

60–80

15

83

1

80–100

13

83

2

84

Particle size (%)

pH

EC
(dS/m)

OC
(%)

CaCO3
(%)

1

0.87

0

4.2

<1

0.58

0

5.5

4.1

<1

0.12

0

0

5.5

4.4

<1

0.06

0

0

5.5

4.5

<1

<0.05

0

Expanding irrigated horticulture around Myalup

Sample
depth
(cm)

CS

MS

FS

<0.075mm

H2O

CaCl2

100–120

12

83

2

2

5.2

4.6

120–140

9

87

2

1

5.3

140–160

9

85

2

1

160–200

8

85

2

200–230

9

85

230–280

9

220–250

8

Sample
depth (cm)

Particle size (%)

pH

OC
(%)

CaCO3
(%)

1

0.11

0

4.6

<1

0.07

0

5.5

4.8

<1

0.11

0

0

5.6

4.7

<1

0.19

0

3

1

5.5

4.8

<1

0.08

0

86

2

1

5.5

4.9

<1

0.06

0

86

3

1

5.7

4.9

<1

0.06

0

PRI
(mL/g)

P
(mg/kg)

N (%)

CEC
(cmol+/kg)

EC
(dS/m)

Exchangeable cations
(cmol+/kg)
Ca

K

Mg

Na

0–15

0.9

20

0.022

6

2.30

0.02

0.42

0.05

15–35

1.4

15

0.012

5

1.10

0.02

0.18

0.04

35–60

0.8

10

<0.005

3

0.06 <0.02 <0.02 <0.02

60–80

0.7

<10

<0.005

2

0.02 <0.02 <0.02 <0.02

80–100

0.7

<10

<0.005

2

<0.02 <0.02 <0.02 <0.02

100–120

3.6

<10

<0.005

2

<0.02 <0.02 <0.02 <0.02

120–140

4.1

11

<0.005

2

<0.02 <0.02 <0.02 <0.02

140–160

15.0

13

<0.005

2

<0.02 <0.02 <0.02

0.02

160–200

62.0

17

0.011

3

<0.02 <0.02 <0.02

0.02

200–230

15.0

14

<0.005

2

<0.02 <0.02 <0.02 <0.02

230–280

8.8

12

<0.005

2

<0.02 <0.02 <0.02 <0.02

220–250

6.7

11

<0.005

2

<0.02 <0.02 <0.02 <0.02
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Expanding irrigated horticulture around Myalup

Site ID

MYA 0127

Location

E382804 N63439921

Map unit / LMU

211Sp__S2a / Poor pale sands

CSIRO soil series

Karrakatta (grey phase)

Other names

Gutless sand, Banksia sand

WASG / qualifier

Pale deep sand / poor sand, very
deep

ASC

Fragic Humosesquic/Sesquic
Aeric Podosol

Land use

Pine plantation

Native vegetation

None, are planted to pines

Soil profile description
Horizon

Depth (cm)

Description

O1

0–5

Very dark grey (10YR 3/1 moist); fibrous peaty organic horizon

A1

5–20

Grey (10YR 5/1 moist); medium sand

B21

20–40

Light brownish grey (10YR 6/2 moist); medium sand

B22

40–100

Light grey (10YR 7/2 moist); medium sand

B23

100–180

Very pale brown (10YR 7/3 moist); medium sand

B24hs

180–240

Strong brown (7.5YR 4/6 moist); medium sand; accumulation
of iron–organic materials

Soil physical and chemical analysis
Sample
depth
(cm)

Particle size (%)

pH

OC (%)

CaCO3
(%)

<1

0.90

0

4.4

<1

0.16

0

5.7

4.6

<1

0.07

0

1

5.8

4.8

<1

0.06

0

3

1

5.9

4.9

<1

0.06

0

92

4

0

6.3

5.3

<1

<0.05

0

4

91

3

1

6.1

5.2

<1

<0.05

0

140–160

3

93

3

1

6.2

5.3

<1

<0.05

0

160–180

3

90

5

1

6.2

5.1

<1

0.05

0

180–200

3

89

6

0

6.2

5.1

<1

0.18

0

CS

MS

FS

<0.075mm

H2O

CaCl2

0–20

6

90

1

2

6.0

4.6

20–40

5

92

2

1

5.8

40–60

4

93

2

0

60–80

3

92

3

80–100

4

92

100–120

3

120–140

86

EC
(dS/m)

Expanding irrigated horticulture around Myalup

Sample
depth
(cm)

CS

MS

FS

<0.075mm

H2O

CaCl2

220–240

2

87

5

4

6.3

5.3

Sample
depth (cm)

Particle size (%)

PRI
(mL/g)

P
(mg/kg)

pH

N (%)

CEC
(cmol+/kg)

EC
(dS/m)

OC (%)

CaCO3
(%)

0.34

0

2

Exchangeable cations
(cmol+/kg)
Ca

K

Mg

Na

0.02

0.65

0.04

0–20

0.1

15

0.023

5

1.90

20–40

0.3

<10

<0.005

2

0.11 <0.02

0.07 <0.02

40–60

0.4

14

<0.005

2

0.07 <0.02

0.03 <0.02

60–80

0.5

<10

<0.005

2

0.05 <0.02

0.03 <0.02

80–100

0.5

<10

<0.005

2

0.04 <0.02 <0.02 <0.02

100–120

0.3

<10

<0.005

1

0.03 <0.02

0.02 <0.02

120–140

0.3

<10

<0.005

1

0.05 <0.02

0.02 <0.02

140–160

0.5

<10

<0.005

2

0.04 <0.02

0.02 <0.02

160–180

1.2

<10

<0.005

2

0.03 <0.02 <0.02 <0.02

180–200

29.0

11

0.007

<1

0.06 <0.02

0.04 <0.02

220–240

380.0

16

0.015

3

0.23 <0.02

0.20

0.03
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Expanding irrigated horticulture around Myalup

Site ID

MYA 0128

Location

E382783 N6340416

Map unit / LMU

211Sp__S2a / Good coloured
sands

CSIRO soil series

Karrakatta (yellow phase)

Other names

Builders sand

WASG / qualifier

Yellow deep sand / good sand,
very deep

ASC

Basic Arenic Yellow-Orthic
Tenosol

Land use

Pine plantation

Native vegetation

None, are planted to pines

Soil profile description
Horizon

Depth (cm)

Description

A1

0–20

Very dark grey (10YR 3/1 moist); fine sand, abundant organic
matter

A2

20–40

Brown (10YR 5/3 moist); fine sand, many fine roots

B21

40–120

Brownish yellow (10YR 6/6 moist); fine sand

B22

120–200

Brownish yellow (10YR 6/8 moist); fine sand

B23

200–300

Yellowish brown (10YR 5/8 moist); fine sand

Soil physical and chemical analysis
Sample
depth
(cm)

Particle size (%)

pH

OC
(%)

CaCO3
(%)

2

0.55

0

5.9

1

0.15

0

6.9

6.1

<1

0.12

0

1

7.0

6.1

<1

0.07

0

4

1

6.9

6.1

<1

0.08

0

93

4

1

7.0

6.1

<1

0.07

0

1

92

5

1

7.0

6.0

<1

0.07

0

140–160

1

91

6

1

5.9

5.0

1

0.11

0

160–180

1

92

6

0

6.6

5.7

<1

0.06

0

180–200

2

92

6

0

6.2

5.1

<1

0.10

0

230–250

1

90

7

1

5.9

5.1

2

0.08

0

CS

MS

FS

<0.075mm

H2O

CaCl2

0–20

3

92

3

1

7.0

6.0

20–40

2

93

3

1

6.8

40–60

1

94

4

0

60–80

1

93

4

80–100

1

93

100–120

2

120–140

88

EC
(dS/m)

Expanding irrigated horticulture around Myalup

Sample
depth
(cm)

CS

MS

FS

<0.075mm

H2O

CaCl2

270–300

1

91

6

1

6.0

5.1

Sample
depth (cm)

Particle size (%)

pH

EC
(dS/m)
2

OC
(%)

CaCO3
(%)

0.05

0

Exchangeable cations
(cmol+/kg)

PRI
(mL/g)

P
(mg/kg)

N (%)

CEC
(cmol+/kg)

Ca

0–20

0.9

45

0.018

4

0.11

<0.02 <0.02 <0.02

20–40

0.8

34

0.006

2

0.63

<0.02

0.16

40–60

1.4

19

<0.005

3

0.34

<0.02

0.08 <0.02

60–80

1.5

18

<0.005

2

0.24

<0.02

0.07

0.02

80–100

1.8

19

<0.005

2

0.25

<0.02

0.07

0.02

100–120

2.5

16

<0.005

2

0.18

<0.02

0.06

0.02

120–140

3.3

16

<0.005

2

0.13

<0.02

0.06 <0.02

140–160

8.4

21

<0.005

2

0.03

<0.02

0.05

0.05

160–180

5.0

17

<0.005

2

0.11

<0.02

0.06

0.02

180–200

6.1

16

<0.005

2

0.05

<0.02

0.06

0.03

230–250

9.6

24

<0.005

1

0.02

<0.02

0.04

0.04

270–300

8.7

22

<0.005

1

0.03

<0.02

0.07

0.05

K

Mg

Na

0.03

89

Expanding irrigated horticulture around Myalup

Site ID

MYA 0129

Location

E385237 N6340928

Map unit / LMU

211Sp__S1b / Fair pale sands

CSIRO soil series

Karrakatta (grey phase)

Other names

Pale sand over yellow sand

WASG / qualifier

Pale deep sand / fair sand, very
deep

ASC

Basic Arenic Bleached-Orthic
Tenosol

Land use

Native vegetation

Native vegetation

Jarrah, marri, Banksia
attenuata, B. grandis, Agonis
flexuosa

Soil profile description
Horizon

Depth (cm)

Description

A1

0–15

Dark grey (10YR 4/1 moist); medium sand; water repellent

A21

15–35

Light brownish grey (10YR 6/2 moist); medium sand

A22

35–50

Pale brown (10YR 6/3 moist); medium sand

B1

50–140

Light yellowish brown (10YR 6/4 moist); medium sand

B21s

140–230

Brownish yellow (10YR 6/8 moist); medium sand

B22

230–300

Yellow (10YR 7/6 moist); medium sand

Soil physical and chemical analysis
Sample
depth
(cm)

CS

MS

FS

0–15

15

78

15–35

12

35–50

Particle size (%)

pH

OC (%)

CaCO3
(%)

3

1.23

0

6.4

<1

0.09

0

6.9

6.1

<1

0.07

0

2

7.0

6.1

<1

<0.05

0

7

3

7.0

6.0

<1

0.06

0

78

6

2

7.0

5.9

<1

0.06

0

10

77

8

2

6.9

5.8

<1

0.08

0

130–150

11

76

8

2

6.7

5.7

<1

0.07

0

150–170

8

75

12

2

6.7

5.8

<1

0.08

0

200–220

8

77

11

2

6.6

5.7

<1

0.06

0

230–250

9

77

9

2

6.5

5.6

<1

0.05

0

<0.075mm

H2O

CaCl2

3

2

7.7

6.9

80

4

2

7.1

11

80

5

2

50–70

11

79

6

70–90

9

80

90–110

12

110–130

90

EC
(dS/m)

Expanding irrigated horticulture around Myalup

Sample
depth
(cm)

Particle size (%)

pH

CS

MS

FS

<0.075mm

H2O

CaCl2

260–280

9

77

10

3

6.6

5.5

280–300

8

78

10

2

6.7

5.6

Sample
depth (cm)

PRI
(mL/g)

P
(mg/kg)

N (%)

EC
(dS/m)

OC (%)

CaCO3
(%)

<1

<0.05

0

<1

<0.05

0

Exchangeable cations
(cmol+/kg)

CEC
(cmol+/kg)

Ca

K

Mg

Na

0–15

0.5

18

0.037

6

7.30

<0.02

0.27

0.05

15–35

0.5

<10

<0.005

2

0.43

<0.02

0.03

<0.02

35–50

0.7

<10

<0.005

1

0.26

<0.02

0.03

<0.02

50–70

1.0

<10

<0.005

2

0.23

<0.02

0.04

0.03

70–90

1.6

<10

<0.005

2

0.22

<0.02

0.05

<0.02

90–110

1.9

13

<0.005

2

0.17

<0.02

0.07

<0.02

110–130

3.7

14

<0.005

2

0.15

<0.02

0.09

0.02

130–150

6.5

17

0.006

2

0.15

<0.02

0.13

0.04

150–170

7.6

14

<0.005

2

0.19

<0.02

0.15

0.05

200–220

6.5

12

<0.005

1

0.10

<0.02

0.07

0.04

230–250

4.2

11

<0.005

1

0.08

<0.02

0.07

0.03

260–280

3.1

11

<0.005

1

0.06

<0.02

0.06

0.03

280–300

2.6

10

<0.005

1

0.06

<0.02

0.06

0.03
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Expanding irrigated horticulture around Myalup

Site ID

MYA 0130

Location

E380598 N6341916

Map unit / LMU

211Sp__S4b / Good coloured
sands

CSIRO soil series

Spearwood

Other names

Spearwood sand

WASG / qualifier

Yellow deep sand / good sand,
deep rock substrate

ASC

Basic Lithic Brown-Orthic
Tenosol

Land use

Irrigated pasture

Native vegetation

tuart and jarrah trees in
windbreaks

Soil profile description
Horizon

Depth (cm)

Description

Ap

0–40

Very dark greyish brown (10YR 3/2, moist); loamy fine sand, dry

B21

40–90

Yellowish brown (10YR 5/6, moist); loamy fine sand; moderately
moist

B22

90–125

Yellowish brown (10YR 5/8, moist); loamy fine sand

R

125+

Limestone rock

Soil physical and chemical analysis
Sample
depth
(cm)

Particle size (%)

pH

EC
(dS/m)

OC
(%)

CaCO3
(%)

6.7

4

0.74

0

7.7

6.9

3

0.27

0

7.9

7.0

2

0.11

0

<0.075mm H2O

CS

MS

FS

0–40

11

60

24

4

7.6

40–90

5

51

37

5

90–120

6

50

38

3

Sample
depth (cm)

PRI
(mL/g)

P
(mg/kg)

CaCl2

Exchangeable cations
(cmol+/kg)

N (%)

CEC
(cmol+/kg)

Ca

K

Mg

Na

0–40

1.2

340

0.061

5

4.0

0.07

0.48

0.05

40–90

14.0

73

0.021

3

1.9

0.07

0.22

<0.02

90–120

6.5

71

0.007

3

1.4

0.04

0.24

0.03

92

Expanding irrigated horticulture around Myalup

Site ID

MYA 0131

Location

E380457 N6341903

Map unit / LMU

211Sp__S4b / Good coloured
sands

CSIRO soil series

Spearwood

Other names

Spearwood sand

WASG / qualifier

Yellow deep sand / good sand,
deep rock substrate

ASC

Basic Lithic Brown-Orthic Tenosol

Land use

Irrigated pasture

Native vegetation

tuart and jarrah trees in
windbreaks

Soil profile description
Horizon

Depth (cm)

Description

Ap

0–30

Dark brown (7.5YR 3/2, moist); loamy fine sand, dry

B2

30–100

Strong brown (7.5YR 5/6, moist); loamy fine sand; moist soil

R

100+

Limestone rock

Soil physical and chemical analysis
Sample
depth
(cm)

Particle size (%)

pH

CS

MS

FS

<0.075mm

H2O

CaCl2

EC
(dS/m)

0–30

9

43

40

4

8.4

7.8

8

0.77

3.3

30–100

6

35

53

3

8.3

7.4

3

0.38

0.6

Sample
depth (cm)
0–30
30–100

PRI
(mL/g)

P
(mg/kg)

OC
(%)

CaCO3
(%)

Exchangeable cations
(cmol+/kg)

N (%)

CEC
(cmol+/kg)

Ca

K

Mg

Na

7.6

320

0.060

5

3.9

0.02

0.16

0.03

30.0

96

0.025

5

1.9

<0.02

0.12

0.05
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Expanding irrigated horticulture around Myalup

Site ID

MYA 0132

Location

E380430 N6341903

Map unit / LMU

211Sp__S4b / Shallow and rocky
soils

CSIRO soil series

Spearwood

Other names

Spearwood sand

WASG / qualifier

Yellow/brown shallow sand / very
shallow rock substrate

ASC

Basic Lithic Leptic Tenosol

Land use

Irrigated pasture

Native vegetation

jarrah and tuart trees in
windbreaks

Soil profile description
Horizon

Depth (cm)

Description

Ap

0–20

Dark brown (7.5YR 3/2 moist); loamy fine sand;

B2

20–50

Strong brown (7.5YR 5/6 moist); fine sand; limestone boulder
at 20cm

R

50+

Limestone rock

Soil physical and chemical analysis
Sample
depth
(cm)

Particle size (%)

pH

CS

MS

FS

<0.075mm

H2O

CaCl2

EC
(dS/m)

OC
(%)

CaCO3
(%)

0–20

12

40

40

4

8.5

7.8

8

0.82

2.5

20–50

5

41

47

3

8.3

7.4

3

0.31

0.4

Sample
depth (cm)

PRI
(mL/g)

P
(mg/kg)

Exchangeable cations
(cmol+/kg)

N (%)

CEC
(cmol+/kg)

Ca

K

Mg

Na

0–20

6.7

390

0.067

5

3.6

<0.02

0.16

0.14

20–50

43.0

91

0.024

4

1.5

0.03

0.09

<0.02

94

Appendix E: Composite (top 1m) sample chemistry data
Table E1 Composite (top 1m) sample chemistry data
Location
Site ID

pH

Easting Northing EC (mS/m) H2O CaCl2 PRI (mL/g) P (mg/kg) Map unit

WASG

Soil qualifier

MYA 0080 383124

6331228

2

6.8

5.5

3.6

17

211Sp__S2c

Yellow deep sand Good sand, very deep

MYA 0081 382730

6332191

2

8.2

7.0

2.1

28

211Sp__S2c

Yellow deep sand Good sand, very deep

MYA 0095 382459

6348973

2

6.9

6.2

3.2

20

211Sp__S2a Yellow deep sand Good sand, very deep

MYA 0096 382453

6349692

2

6.9

5.7

3.6

20

211Sp__S2a Yellow deep sand Good sand, very deep

MYA 0120 382433

6347553

2

7.1

6.0

1.3

15

211Sp__S2a Yellow deep sand Good sand, very deep

MYA 0087 381177

6336202

2

7.2

6.2

3.6

36

211Sp__S4a Yellow deep sand Fair sand, very deep

MYA 0105 382787

6357034

2

7.1

6.1

2.6

23

211Sp__S1b Yellow deep sand Fair sand, very deep

MYA 0089 387351

6339977

2

6.2

4.8

0.1

<10

212Bs__B1

Pale deep sand

Poor sand, very deep

MYA 0091 385793

6339012

2

5.7

4.4

–0.2

11

212Bs__B6

Pale deep sand

Poor sand, very deep

MYA 0084 380638

6333813

1

6.8

5.4

3.2

13

211Sp__S2c

Pale deep sand

Poor sand, very deep

MYA 0092 388252

6343024

<1

6.3

4.9

1.1

<10

212Bs__B1

Pale deep sand

Poor sand, very deep

MYA 0098 382763

6350291

1

6.5

5.0

1.0

<10

211Sp__S3

Pale deep sand

Poor sand, very deep

MYA 0099 383702

6348857

2

6.7

5.4

0.5

<10

211Sp__S1c

Pale deep sand

Poor sand, very deep

MYA 0100 384359

6348832

1

7.1

6.5

0.4

<10

211Sp__S2c

Pale deep sand

Poor sand, very deep

MYA 0108 387709

6354266

1

6.2

4.7

1.6

17

211Sp__S2c

Pale deep sand

Poor sand, very deep

MYA 0114 385075

6342853

<1

5.8

4.5

0.2

<10

211Sp__S1c

Pale deep sand

Poor sand, very deep

MYA 0116 381185

6328520

<1

6.0

4.7

1.8

<10

211Sp__S2c

Pale deep sand

Poor sand, very deep

Appendix F: Percentage of LMUs for each soil-landscape map unit
Table F1 Percentage of LMUs for each map unit
Soil-landscape
map unit

Area (ha)

211Sp__S1a

201

211Sp__S1b

1465

211Sp__S1c

3464

211Sp__S2a

1057

211Sp__S2b

545

211Sp__S2c

1961

211Sp__S3

281

211Sp__S3c

313

211Sp__S4a

1811

211Sp__S4b

3027

211Sp__S4c

144

211Sp__S5

0

211Sp__S6

544

211SpW_SWAMP

883

Fair
coloured
sands

Fair pale
sands

Good
coloured
sands

Poor pale
sands

20%

20%

20%

40%

15%

35%

10%

55%

5%

65%

10%

10%

35%

10%

50%

10%

30%

28%

10%

45%

15%

35%

10%

55%

10%

28%

45%

15%

5%

5%

40%

20%

13%

Shallow and Unsuitable
rocky soils landforms
50%

Unsuitable
soils
10%

5%

4%

2%

40%

1%
15%

2%

2%
35%

15%

5%

95%

75%

25%
100%
100%

211Va__V1

8

100%

211Va__V2

4

100%

211Va__V3

106

100%

Good clays
and loams

Soil-landscape
map unit

Area (ha)

211Va__V4

25

211Va__V6

17

211Va__V7

305

211VaW_LAKE

0

211VaW_SWAMP

1

212Bs__B1

4830

212Bs__B1a

Fair
coloured
sands

Fair pale
sands

Good
coloured
sands

Poor pale
sands

Shallow and Unsuitable
rocky soils landforms
10%

Unsuitable
soils
90%

100%
100%
100%
100%
15%

78%

5%

471

53%

45%

2%

212Bs__B1b

60

30%

70%

212Bs__B2

567

10%

85%

212Bs__B3

2599

3%

6%

212Bs__B3a

745

212Bs__B4

2582

212Bs__B5

38

212Bs__B6

1757

212BsW_SWAMP

2%

5%
91%
100%

3%

5%

2%

90%

100%
5%

60%

790

5%

30%

100%

213Pj__B1

4

30%

55%

213Pj__B1a

6

90%

10%

213Pj__B2

7

15%

85%

213Pj__B6

8

213Pj__P12

0

60%
100%

15%

5%

35%

Good clays
and loams

Soil-landscape
map unit

Area (ha)

Fair
coloured
sands

Fair pale
sands

Good
coloured
sands

Poor pale
sands

Shallow and Unsuitable
rocky soils landforms

Unsuitable
soils

213Pj__P1a

158

213Pj__P1b

64

213Pj__P1d

49

213Pj__P2

1

213Pj__P2a

22

213Pj__P3

9

15%

85%

213Pj__P4a

28

10%

90%

213Pj__P5

27

213Pj__P7

128

90%

10%

1

90%

10%

213Pj__P7a

5%

20%

75%

30%

65%

Good clays
and loams
5%

100%
5%

95%
100%

100%

213PjSWP10

101

30%

15%

10%

213PjSWP10a

71

70%

213PjSWP6a

15

20%

213PjSWP6b

11

213PjSWP6c

1

45%
30%
80%

80%

20%
25%

40%

35%

Appendix G: Proportion of LMUs in each focus area
Table G1 Proportion of LMUs in each focus area

Focus area

Total
area (ha)

Fair
coloured
sands

Fair pale
sands

Good
coloured
sands

Poor pale
sands

Shallow and
rocky soils

Unsuitable
landforms

Unsuitable
soils

Crampton Road

3426

1%

10%

2%

37%

0%

40%

10%

Kemerton Buffer North

3389

4%

17%

9%

39%

1%

22%

6%

Kemerton Buffer South

1452

6%

20%

12%

42%

1%

11%

7%

Leitch Road

1356

1%

8%

0%

39%

0%

28%

23%

Meredith Road

7931

1%

9%

0%

35%

0%

23%

31%

Myalup Central

4010

5%

9%

33%

5%

20%

6%

22%

Myalup North

1682

4%

6%

27%

2%

17%

7%

36%

Myalup Pines Central

2265

3%

32%

15%

46%

0%

0%

3%

Myalup Pines North

223

8%

27%

25%

38%

1%

0%

1%

Myalup Pines South

461

4%

39%

10%

45%

0%

1%

Myalup South-East

1016

13%

27%

29%

19%

2%

9%

1%

Myalup South

2771

7%

23%

30%

17%

10%

9%

4%

Telephone Road Pines

1333

9%

27%

24%

31%

6%

0%

2%

Expanding irrigated horticulture around Myalup

Shortened forms
Short form

Long form

ASC

Australian soil classification

Ca

calcium

CaCl2

calcium chloride

CaCO3

calcium carbonate

CS

course sand

CEC

cation exchange capacity

DAFWA

Department of Agriculture and Food, Western Australia

DPIRD

Department of Primary Industry and Regional Development

EC

electrical conductivity

FS

fine sand

GIS

geographic information system

GL; GL/y

gigalitre; gigalitres per year

GWA; GWSA

groundwater area; groundwater subarea

h

hour

ha

hectare

H2O

water

K

potassium

km

kilometre

LMU

land management unit

m; mm

metre; millimetre

M

Mol

Mg

magnesium

mg/L

milligrams per litre

mL/g

millilitres per gram

MS

medium sand

mS/m

millisiemens per metre

N

nitrogen

Na

sodium

OC

organic carbon

P

phosphorus

PRI

phosphorus retention index

TDS

total dissolved solids

WASG

Soil Groups of Western Australia

y

year

ZLU

zone land unit
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